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THE 


ANATOMIST’S VADE MECUJ 


CHAPTEE I. 

OSTEOLOGY. 

Tiie bones are the organs of support of the aniinal frame; they 
give firmness and strength to tile entire fabric, afford points of con¬ 
nexion to the numerous muscles, and bestow individual character 
upon the body. In the limbs they are hollow cylfhders, admirably 
calculated by their conformation and structure to resist violence and 
support weight. In the trunk and head, they are flattened and 
arched, to protect cavities and provide an extensive surface for attach¬ 
ment. In some situations they present projections of variable length, 
which serve as levers; and in others are grooved into smooth surfaces, 
which act as pulleys for the passage of tendons. Moreover, besides 
supplying strength and solidity, they arc equally adapted, by their 
numerous divisions and mutual apposition, to fulfil every movement 
which may tend to the preservation of the cregture, or be conducive 
to his welfare. 

According to the latest analysis by Berzelius, bone is composed of 
about one-third of animal substance, which is almost completely 
reducible to gelatine by boiling, and of two-thirds of earthy and 
alkaline salts. The special constituents of bone are present in the. 
following proportions 

Cartilage. 3247 parts. 

Blood-vessels .... 1'18 

Phosphate of lime.51'04 

Carbonate of lime . ■ . 11'80 

Eluate of lime. .... 2'00 

Phosphate of magnesia . . . 1'16 

Soda, chloride of sodium . . . 120 

100-00 

B 



GSNEliAL ANATOMY OF BONES. 


Bones arc divisible into three classes:— Lang, flat, and irregular. 

The, Lang bones are found principally in the limbs, and consist of 
a shaft and two extremities. The shaft is cylindrical or prisinoid in 
form, dense and hard in texture, and hollowed in the interior into a 
medullary canal. The extremities are broad and expanded, to articu¬ 
late with adjoining bones; and in internal structure arc cellular or 
cancellous. Upon the exterior of the bone are processes and rough 
surfaces for the attachment of muscles, and foramina for the trans¬ 
mission of vessels and nerves. The character of long bones is, there¬ 
fore, their general type of structure and their divisibility into a central 
portion and extremities, and not so much their length; for there are 
some long boues, as the second phalanges of the toes, which arc less 
than a- quarter of an inch in length, and which in some instances 
exceed in broadth their longitudinal axis. The long bones are, the 
clavicle, humerus, radius and ulna, femur, tibia and fibula, metacarpal 
bones, metatarsal, phalanges, and ribs. 

Flat bones are composed of two layers of dense bone with an inter¬ 
mediate cellular structure, and are divisible into surfaces, borders, 
angles, and processes. They are adapted to inclose cavities ; ha\ e 
processes upon their surface for the attachment of muscles; aud are 
perforated by foramina, for the passage of nutrient vessels to their 
cells, and for the transmission of vessels and nerves. They articulate 
with long bonps by means of smooth surfaces plated with cartilage, 
and with each miter either by libro-cartilagiuous tissue, as at the 
symphysis pubis; or by suture, as in the bones of the skull. The. 
two condensed layers of the bones of the skull are named, tables; and 
the intermediate cellular structure, diplde. The flat, bones are, the 
occipital, parietal, frontal, nasal, lachrymal, vomer, sternum, scapulas, 
and ossa iunominata. 

The Irregular bones include all that remain after the long and the 
flat bones have been selected. They are essentially irregular in their 
for,n, in some parts flat, in others short and thick. In preceding 
editions of this work the short and thick hones were made a scparal e 
class, utpler the name of short hones. This subdivision has been found 
to be disadvantageous, besides being arbitrary, aud is therefore now 
omitted. Irregidar bones are constructed on the same general princi¬ 
ples as other hones; they have an exterior dense, aud an interior more 
or less cellular. The bones of this class arc, the temporal, sphenoid, 
ethmoid, superior maxillary, inferior maxillary, palate, inferior turbi¬ 
nated, hyoid^ vertebra;, sacrum, coccyx, carpal and tarsal bones, and 
sesamoid bones, the latter including the patella:. 

Structure of Lone .—Bone is a dense, compact, and homogeneous sub¬ 
stance (basis substance) filled with minute cells (corpuscles of Purkinjc), 
which are scattered numerously through its structure. The basis 
substance of bone is subfibrous and obscurely lamcllated, the lamclhe 
being concentric in long aud parallel in flat bones; it is traversed in 
all directions, but especially iu the longitudinal axis, by branching aud 
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inosculating canals (Haversian canals), which give passage to vessels 
ami,nerves, and in certain situations the lamella: sfparatc from each 
other, and leave between them areolar spaces (cancclli) of various 
magnitude. The lamella: have an average diameter of wrAm of an 
inch, and, besides constituting the general structure of the basis sub¬ 
stance, are collected concentrically around the Haversian canals, and 
form boundaries to those canals of about of an inch in thickness. 
The number of lamella: surrounding each Haversian canal is commonly 
ten or fifteen, and the. diameters of the canals have a medium average 
of j -of an inch. The cancelii of bone, like its compact substance, 
have walls which are composed of lamella:; anj, such is the similarity 
in structure of the parts of a bone, that the entire lione^may he 
compared to an Haversian canal of which the medullary cavity is 
the magnified channel; and the Haversian canals may be likened to 
elongated ami ramified cancclli. The Haversian canals arc smallest 
near the surface of a bone, and largest near its centre, where they 


* Minute structure of bone, drawn with the microscope fk%m nature, by 
Bagg. Magnified 300 diameters. 1. One of the Haversian canals surrounded 
by its concentric lamella 1 . The corpuscles are seen between the lamellae; 
but the caleigerous tubuli are omitted. 2. An Haversian canal with its con¬ 
centric lamellae, Purkinjean corpuscles, and tubuli. 3. The area of one of 
the canals. 4, 4. Direction of the lamellae of the great medullary canal. 
Between the lamellae at the upper part of the figure, several very long cor¬ 
puscles with their tubuli are seen. In the lower part of the figui*e, the out¬ 
lines of three other canals are given, in order to allow their form and mode 
of arrangement in the entire bone. * 

B 2 



STRUCTURE OP BONE. 


4 


gradually merge into caneelli; by the frequent communications of their 
branches they form a coarse network in the basis substance. 

The cells of bone, or corpuscles of Purkinje, are thickly disseminated 
through the basis substance; they arc irregular in size and form, give 
olT numerous minute branching tubuli which radiate from all parts of 
their circumference, and in the dried state of the bone contain merely 
the remains of membranous cells and some calcareous salts.* In the 
living bone the cells and tlieir tubuli arc probably tilled with a nutritive 
fluid holding calcareous salts in solution. The form of the cells is 
oval or round, and more or less flattened; their long diameter corre¬ 
sponds with the long axis of the hone, and their tubuli cross the 
direction of (.lie lamella*, and constitute a very delicate network in the 
basis substance, by communicating with each oilier and with the tubuli 
of neighbouring cells. Tin* tubuli of the cells nearest the Haversian 
canals terminate upon the internal surface of those cavities. The size 
of the cells varies in extreme measurement from rdon to °f ai1 
inch in their long diameter, an ordinary average being TTi V,T,; the 
breadth of the oval cells is about one-half or one-third their length, ami 
their thickness one-half their breadth. They arc situated between the 
lamella:, to which circumstance they owe their compressed form. 

In the fresh state, bones are invested by a dense fibrous membrane, 
the periosteum, which covers eyery part of their surface with the 
exception of the rrtieular extremities,.the latter being coated by a thin 
layer of cartilage. The periosteum of the bones of the skull is tewned 
pericranium ; and the analogous membrane of external cartilages, peri¬ 
chondrium. Lining the interior of the medullary canal of long hones, 
the Haversian canals, the cells of the caneelli, and the cells of short, 
flat, and irregular bones, is the medullary membrane, which acts as an 
internal periosteum. It is through the medium of the vessels ramify¬ 
ing in these membranes that the changes required by nutrition occur 
injmnes, and the secretion of medulla into their interior is efloeted. 
The medullary canal, Haversian canals, and cells of long bones, and 
Ihe cells of other bon6s, are filled with a yellowish oily substance, the 
medulla, which is contained in a loose areolar tissue formed by the 
medullary membrane. 

Deeeloiment of Bone .—To explain the development of bone it is 
necessary to inform the student that all organized bodies, whether 
belonging to the vegetable or the animal kingdom, are developed 
primordially from minute vesicles. These vesicles, or, as they are 
commonly tinned, cells, are composed of a thin membrane containing 
a fluid or granular matter, and a small rounded mass, the nucleus , 
around which the cell was originally (brined. Moreover, the nucleus 
generally contains one or more small round granules, the nucleolus, or 
nucleoli. Prom cells having this structure all the tissues of the body 
are elaborated; the ovum itself originally presented this simple form, 

* Muller and Healthconceived that the bone cells and tubuli were the prin¬ 
cipal seat of the calcareous matter. Hence they have been named calcigcrous 
cells and tubuli. 
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and the embryo at an early period is wholly composed of such nucleated 
cells. In their relation to each other, cells may be isolated anS inde¬ 
pendent, as is exemplified in the corpuscles of the blood, chyle, and 
lymph; secondly, they may cohere by tlicir surfaces and borders, as 
in the (jiiderma and epithelium; thirdly, they may he. connected by 
an intermediate substance, which is then termed intercellular, as in 
cartilage and bone; and, fourthly, they may unite with each other in 
rows, and upon the. removal, by liquefaction, of the adherent surfaces, 
be converted into hollow tubuli. In the latter mode capillary vessels 
are formed, as also are the. tubuli of nerve. One of the properties 
of cells may also he adverted to in this place; it is that of reproducing 
similar cells in their interior. Ill this case the nucleolMiocome the 
nuclei of the secondary cells, and as the latter increase in sine the 
membrane of the primary or parent cell is lost. 

Hone, in its earliest stage, is composed of an assemblage of these 
minute cells, which arc soft and transparent, and arc disposed within 
the embryo in the site, of the future skeleton. From the resemblance 
which the soft tissue hears to jelly, this lias been termed the gelalinaut 
sicifft' of ostco-genesis. As development advances, the cells, heretofore 
loosely connected together, become separated liy the interposition of a 
transparent intercellular substauae, which is at first fluid, but gradually 
becomes hard and condensed. The caftilagUions stage of ostco-genesis 
is now established, and cartilage .is shown to consist*)!'"a transparent 
matrix, having minute cells disseminated at pretty equal distances 
through its structure. Coincident with the formation of cartilage is 
the development, of vascular canals in its substance, the canals being 
formed by the union of the cells in rows, and the subsequent liquefac¬ 
tion of their adhering surfaces. The change which next ensues is the 
concentration of the vascular canals towards some one point* for 
example, the centre of the shaft in a long, or the mid-point of a flat, 
hone, and here the pimchun ossificationis , or centre of ossification,is 
established. What determines the vascular concentration now alluded 
to, is a question not easily solved, hut that it falccs place is certain, 
and the vascular punctum is the most easily demonstrable of*all the 
phenomena of ossification. 

During the formation of the. punetum ossificationis, changes begin to 
be apparent in the cartilage cells. Originally they are simple nucleated 
cells (xrfctj to Won °f a » iiicli in diameter), having a rounded form.' 
As growth proceeds, they become elongated in their figure, and it, is 
then perceived that each cell contains two and often tlftec nucleoli, 
around which smaller cells arc in progress of formation. If we ex¬ 
amine them nearer to the punctual ossificationis, we find that the young 
or secondary cells have each attained the size of the parent cell (Wws 
of an inch), the membrane of the parent cell has disappeared, and the 
young cells are separated to a short distance by freshly effused inter¬ 
cellular substance. Nearer still to the punctum ossificationis a more 
remarkable change has ensued, the energy of cellule reproduction has 
augmented with proximity to the ossifying point, and each cell, in 
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place of producing two, gives birth to four, live, or six young cells, 
which rapidly destroy the parent membrane and attain a greater size 


Fig. 3*1 


a 



(tAtct °f an * nc ^) than the parent cell, each cell being, as in the pre¬ 
vious case, separated to a slight extent from its neighbour by inter¬ 
cellular substance. By one other repetition of the same process, each 


* Figures illustrative of the development of bone; they aro magnified 15. r > 
times, and drawn with the camera lucida. a. A portion of cartilage the 
farthest removed from the seat of ossification, showing simple nucleated cells, 
having an ordinary size of yrfcc of an inch, long diameter, b. The same 
cartilage, nearer the seat of ossification; each simple cell has produced two, 
which are a little larger than the cells in figure a. 

t The same cartilage, still nearer the seat of ossification; each single cell 
of b has given birth to four, five, or six cells, which form clusters. These 
clusters become larger towards the right of the figure, and their cells more 
numerous and larger, n&RJ of an inch, long diameter. 
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cell producing four, or five, or six young cells, a cluster is formed, 
containing from thirty to fifty cells. TlicBe dusters lie iu imfricdiate 
relation with the punctual ossificationis; they arc oval in figure (about 
5 ^ 5 , of mi inch in length by sfc in breadth), and placed in the direc¬ 
tion of»the longitudinal axis of the hone. The cells composing the 
cluster lie transversely with regard to its axis. In the first instance 
they are closely compressed, but by degrees are parted by a thin layer 
of intercellular substance, and each cluster is separated from neigh¬ 



bouring clusters by a broader layer of an inch) of intercellular 

substance. Such are the changes which occur in cartilage preparatory 
to the formation of bone. 

Ossification is accomplished by the formation of very fine and deli¬ 
cate fibres within the intercellular substance: Jhis process commences 
at the punctum ossificationis, and extends from that point through 
every part of the bone, in a longitudinal in long, and in a*rndiated 
direction in flat bones. Starting from the punctum ossificationis, the 
fibres embrace each duster of cells, and then send branches between 
the individual cells of each group. In this manner the network, 
characteristic of bone, is formed, while the cells by their conjunction 
constitute the permanent areolae and Haversian canals. With a higH 

* The same cartilage at the seat of ossification; the clusters of cells are 
arranged in columns-, the intercellular spaces between the columns being 
TTcSm °f an inch in breadth. To the right of the figure osseons fibres arc 
seen occupying the intercellular spaces, at first bounding the clusters laterally, 
then splitting them longitudinally, and encircling each separate cell. The 
greater opacity of the right-hand border is due to a threefold cause, the in- 
crease of osseous fibres, the opacity of the contents of the cells, and the mul¬ 
tiplication of oil-globules. In the lower part of tho figure some attempt has 
been made to show the texture of the cells. 
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magnifying power, the delicate ossifie fibres here alluded to are seen 
themselves to be composed of minute cells having an elliptical form 
and central nuclei. These cells attract into their interior the cal¬ 
careous salts of the blood, and their nuclei become developed, as I 
believe, iato the future corpuscles of l’urkinje. It is possible also 
that some of the cartilage cells become corpuscles of Purkinje in the 
fully developed bone. 

During the progress of the phenomena above described, the contents 
of the cells undergo certain changes. At first, their contents are 
transparent, then they become granular, and still later, opaque, from 
the presence of amorphous matter mingled with nuclei, nucleoli, and 
the rcmaiiurof secondary cells. In the latter state they also contain 
an abundance of minute oil-globules. These latter increase, in size as 
the ossifie changes advance, and in the newly-formed osseous areola- 
they are very numerous, and have attained the ordinary size of adipose 
cells. 

Cartilagiuiiication is complete in the human embryo at about, the 
sixth week; and the first point of ossification is observed in the 
clavicle at about the seventh week. Ossification commences at the 
centre, and thence proceeds towards the surface; in flat hones t he osseous 
tissue radiates between two membranes from a central point towards 
the periphery', iu short bouesfrom a centre towards the circumference, 
and in long bouesfrom a central porlien, diaphysis, towards a secondary 
centre, epiphysijs, situated at each extremity. Large processes, at, the 
trochanters, are provided with a distinct centre of development, which 
is named apophysis. 

The yrowlh of hone in length takes place at the extremity of the 
diaphysis, and in bulk by fresh deposition on the surface; while the 
medifilary canal is formed aud increased by absorption from within. 

The period of ossification is different iu different bones; the order 
of succession may be thus arranged -.— 

During the fifth week, ossification coriunences iu the clavicle, lower 
jaw, and upper jaw. ' 

Dnritg the sixth week, in the femur, humerus, tibia, radius, and 
ulna. 

During the seventh and eighth weeks, in the fibula, frontal, occi¬ 
pital, sphenoid, ribs, parietal, temporal, nasal, vomer, palate, vertebra;, 
(first three pieces of sacrum, malar, metacarpus, metatarsus, third 
phalanges of the hands and feet, and ilium. 

During life third month, iu the first aud second phalanges of the 
hands aud feet, lachrymal bone, and ischium. 

During the fifth month, in the mastoid portion of the temporal, 
ethmoid, inferior turbinated, sternum, os pubis, aud last two pieces of 
sacrum. 

During the sixth month, in the body and odontoid process of the 
axis, and in the calcaneus. 

During the seventh month, in the astragalus. 

During the tenth month, in the cuboid hone and os hyoides. 
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During the first year, in the coracoid process of the scapula; first 
piece of the coccyx, inferior turbinated bone, last piece of the sternum, 
anterior arch of the atlas, os magnum, os unciforinc, and external 
cuneiform bone. 

During the third year, in the cuneiform of the carpus, internal 
cuneiform of the tarsus, and patella. 

During the fourth year, iu the middle cuneiform and scaphoid of 
the tarsus. 

During the fifth year, in the trapezium and os semilunare. 

During the seventh year, in the second piece of the coccyx. 

During the eighth year, in the scaphoid of the carpus. 

During the ninth year, in the os trapezoides. 

During the twelfth year, in the os pisifbrinc and third piece of tlic 
coccyx. 

During the eighteenth year, in the fourth piece of the coccyx. 

The ossieula audit ns arc the only bones completely ossified at birth; 
the veriebrte are not completed until the five-and-twentieth year. 

The entire osseous framework of the body constitutes the skeleton, 
which iu the adult man is composed of two hundred and forty-six 
distinct bones. They may be thus arranged:— 


Head 8 

Ossieula audit As . . . . •. 0 

Face . . .• . • .*11. 

Teeth.32 

Vertebral column, including sacrum and coccyx 20 

Os hyoides, sternum, and ribs . . .20 

Upper extremities.04 

Lower extremities.02 

Sesamoid bones ..... 8 


210 . 

The skeleton is divisible into: 1. The vertebfal column, or central 
axis. 2. The head and lace, or superior development of the^eutral 
axis. 3. The hyoid arch. 4. The thoracic arch and upper ex¬ 
tremities. 5. The pelvic arch and lower extremities. 
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VKKTEMUl. COLUMN. 

The vertebral column is the first and only rudiment 04 internal 
skeleton in the lower Tertehrata, and constitutes the type of that 
great division ot the animal kingdom. It is also the first developed 
portion of the skeleton in man, and the centre around which all the 
other parts arc produced. In its earliest formation it is a simple 
cartilaginous cylinder, surrounding and protecting the primitive trace 
of the nervous system; but, as it advances in growth and organi¬ 
sation, it .becomes divided into distinct pieces, which constitute 
vertebnr. 

The vertebra! admit of a division into true and false. The true 
vertebne are twenty-four in number, and arc classified, according to 
the three regions of the trunk which they occupy, into cervical, dorsal, 
and lumbar. The false vertebra! consist of nine pieces united into two 
hones, the sacrum and coccyx. The arrangement of the vertebra: may 
be better comprehended by means of the accompanying table:— 

f - 7 Cervical, 

True v ertebne 24 < 12 Dorsal, 

0 l . 5 Lumbar. 

False vertebra 9 I ? Sacrum, 

I 4 Coccyx. 

Characters of a Vertebra .—A vertebra consists of a body, two 
lamina', a spinous process, two transverse processes, and four articular 
processes. The body is the solid part of the vertebra; and, by its 
circulation with adjoining vertebne, gives strength and support to the 
trunk. It is flattened above and below, convex in front, and slightly 
concave behind. Itshnterior surface is constricted around the middle, 
and pifereed by a number of small openings which give passage to 
nutritious vessels. Upon its posterior surface is a single irregular 
opening, or several, for the exit of the vena: basis vertebra:. 

The lamina commence upon the sides of the posterior part of the 
ebody of the vertebra by two pedicles; they then expand; and, arching 
backwards, enclose a foramen which serves for the protection of the 
spinal cord* The upper and lower borders of the lasnime are rough 
for the attachment of the ligamenta subflava. The concavities above 
and below the pedicles are the intervertebral notches. The spinous 
process stands backwards from the angle of union of the lamina: of the 
vertebra. It is the succession of these projecting processes along the 
middle line of the back, that has given rise to the common designation 
of the vertebral column, the spine. The use of the spinous process is 
for the attachment of muscles. The transverse processes project one at 
each side from the lamina; of the vertebra; they also are intended for 
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the attachment of muscles;. The articular processes, four in number, 
stand upwards and downwards from the lamium of tire vertetfra, to 
articulate with the vertebra above and below. 

Cervical Vertebra .—In a cer¬ 
vical verfc-bra the body is smaller 
than in the other regions ; it is 
thicker before than behind, broad 
from side to side, concave on 
the upper surface, and convex 
below; so that, when articu¬ 
lated, the vertebrae lock the one 
into the other. The lamina 
are narrow and long, and the 
included spinal foramen large 
and triangular. The superior in - 
tervertebral notches arc slightly 
deeper than the inferior; the 
inferior being the broadest. 

'The spinous process is short and bifid at the extremity, increasing in 
length from the fourth to the seventh. The transverse processes arc 
also short and bifid, and deeply grooved along the upper surface for 
the cervical nerves. Piercing the baye of the transverse process is 
the vertebral foramen.f which gives passage to thesvertebral artery 
and vein, and vertebral plexus of nerves. The transverse processes 
in this region are formed by two small developments, which proceed, 
the one from the side of the body, the other from the pedicle of the 
vertebra, and unite near their extremities to enclose the circular area 
of the vertebral foramen. The anterior of these developments is the 
rudiment of a cervical rib; and the posterior, the analogue of the 
transverse processes in the. dorsal region. The extremities of these 
developments are the anterior and posterior tubercles of tje trans¬ 
verse process. The articular processes are oblique; the superior look¬ 
ing upwards and backwards; the inferior, downwards and forwards. 

There are three peculiar vertebra in the cervical region*—The 
first, or atlas; the second, or axis; and the seventh, or vertebra 
prominens. 

* The Atlas (named from supporting the head) is a simple ring of 
bone, without body, and composed of arches and processes. The* 

* A central cervical vertebra, seen upon its upper surface. *1. The body, 
concave in thit middle, and rising on each side into a sharp ridge. 2. The 
lamina. 3. The pedicle, rendered concave by the superior intervertebral 
notch. 4. The bifid spinous process. 5. The bifid transverse process. The 
figure is placed in the concavity between the anterior and posterior tubercles, 
between the two processes which correspond with the rudimentary rib and 
the true transverse process. 6. The vertebral foramen. 7. The superior 
articular process, looking backwards and upwards. 8. The inferior articular 
process. 

t Sometimes, as in a vertebra now before me, a small additional opening 
exists by the side of the vertebral foramen, in which case it is traversed by n 
second vein. 


Fig. ft* 
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anterior arch has a tubercle on its anterior surface, for the attach¬ 
ment of the longus colli muscle; and on its posterior aspect is a smooth 
surface, for articulation with the odontoid process of the axis. 

The posterior arch is 
longer and more slender 
f 'R- <’•* than the anterior, and 

flattened from above 
downwards; at its mid¬ 
dle is a rudimentary 
spinous process; and 
upon its upper surface, 
near the articular pro¬ 
cesses, a shallow grooved 
at each side, which re¬ 
presents a superior in¬ 
tervertebral notch, and 
supports the vertebral 
artery, (just before its 
passage through the dura mater,) and the first cervical nerve. The 
intervertebral notches are peculiar, from being situated behind the 
articular processes, instead of before them as in the other vertebra. 
The transverse processes are remarkably large and long, and pierced 
by the foramen for the vertebral artery. The articular processes are 
situated upon the most bulky and strongest part of the atlas. ■ The 
superior are oval and concave, and look inwards, so as to form a kind 
of cup for the condyles of the occipital bone, and are adapted to the 
nodding movements of the head; the inferior are circular, and nearly 
horizontal, to permit of the rotatory movements. Upon the inner 
lace"of the lateral mass which supports the articular processes, is a 
small tubercle at each side, to which the extremities of the transverse 
ligament are attached, a ligament which divides the ring of the atlas 
into two unequal segments; the smaller, for receiving the odontoid 
process of the axis; the larger, to give passage to the spiual cord and 
its membranes. 

The Axis (vertebra dentata) is so named from having a process upon 
which the head turns as on a pivot. The body is of large size, and 
supports a strong process, the odontoid, which rises perpendicularly 
i from its upper'surface. The odontoid process presents two articulating 
surfaces; one on its anterior face, to articulate with the anterior arch 
of the atlas J the other on its posterior face, for the transverse liga- 

* The upper surface of the atlas. 1. The anterior tubercle projecting from 
the anterior arch. 2. The articular surface for the odontoid process upon 
the posterior surface of the anterior arch. 3. The posterior arch, with its 
rudimentary spinous process. 4. The intervertebral notch. 5, The trans¬ 
verse process. 6. The vertebral foramen. 7. Superior articular surface. 
8. The tubercle fhr the attachment of the transverse ligament. Thetubercle 
referred to is just above the head of the figure; the convexity below it is the 
margin of the inferior articulating process. 

t This groove is sometimes converted into a foramen. 
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men!; the latter surface constricts the base of the process, which lias 
given rise to the term neck applied to this part. Upon each side of its 
apex is a rough depression, for the attachment of the alar ligaments; 
and running down from its base on 
the auleijor surface of the body of t'ig. 7* 

the vertebra a vertical ridge, with a 
depression at each side for the at¬ 
tachment of the longus colli muscle. 

The lamina arc large and strong, 
and uuitc posteriorly to form a long 
and bifid spinous process, which is 
concave beneath. The transverse 
processes are quite rudimentary, not 
bifid, and project only so far as 
to endow; the vertebral foramen, 
which is directed obliquely out¬ 
wards instead of perpendicularly as 
in the other vertebra 1 . The supe¬ 

rior articulating processes arc situated upon the body of the vertebra 
on each side of the odontoid process. They arc circular and nearly 
horizontal, having a slight inclination outw ards. The inferior articu¬ 
lating processes look down wards and forwards, as do the same processes 
in *lic other cervical vertebra. The superior interveMeXral notch is 
remarkably shallow, and lies behind the articular process as iu the 
atlas. The lower surface of the body is convex, and is received into 
the concavity upon the upper surface of the third vertebra. 

The Vertebra promine ns, or seventh cervical, approaches in characffer 
to tiie upper dorsal vertebra. It lias received its designation from 
having a very long spinous process, which is single and termiuateiPby 
a tubercle, and forms a considerable projection on the back part of 
the neck; to the extremity of this process the ligamentum wichw*s 
attached. The transverse processes arc but slightly grooved along the 
upper surface, have each a small foramen for the transmission of the 
vertebral vein, and present only a rudimentary bifurcation at "their 
extremity. Sometimes the anterior tubercle represents a small but 
distinct rib. 

Dorsal Vertebra. —The body of a dorsal vertebra is as long from 
before backwards as from side to side, particularly in the middle oTthe 
dorsal region; it is thicker behind than before, and marked on each 
side by two half-articulating surfaces for the heads of two ribs. The 

* A lateral view of the axis. 1. The body; the figure is placed on the 
depression which gives attachment to the longus colli. 2. The odontoid pro¬ 
cess. 3. The smooth facet on tho anterior surface of the odontoid process 
which articulates with the anterior arch of the atlas ; the facet for the trans¬ 
verse ligament is beneath No. 2, where the constriction called the neck of the 
odontoid process is scon; the bulk of the process between 2, 3, would represent 
its head. 4. The lamina. 5. The spinous process. 6. The transverse pro¬ 
cess, pierced obliquely by the vertebral foramen. 7. The superior articular 
surface. 8. The inferior articular process. 
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pedicles are strong, and the lamina broad and thick; the spinal fora¬ 
men, small and round, 
and the interior inter¬ 
vertebral notch of large 
size, the superior can 
scarcely be said to exist. 
The spinous process is 
long, prismoid,directed 
very obliquely down¬ 
wards, amt terminated 
by a tubercle. The 
transverse processes are 
large and strong, and 
directed obliquely back¬ 
wards. Upon the an¬ 
terior and superior as¬ 
pect of their summits is 
a small facet tor the 
.articulation of the tubercle of a rib. The articular processes are ver¬ 
tical, the superior facing directly backwards, and the inferior directly 
forwards. r 

The peculiar vertebrue in t}ie dorsal region are, the first, ninth, 
tenth, eleventh, and twelfth. The first dorsal vertebra approaches 
very closely in character to the last cervical. The body is broad from 
side to side, and concave above. The superior articular processes are 
oblique, and the spinous process horizontal. It has an entire articular 
sifWacc for the iirst rib, and a half surface for the second. The ninth 
dorsal vertebra has only one half articular surface at each side. The 
tenth has a single entire articular surface at each side. The eleventh 
and twelfth have each a single entire articular surface at each side; 
i&hy approach in character to the lumbar vertebrae; tlieir transverse 
processes are very short, trifid at their summits, and have uo articu¬ 
lation with the corresponding ribs. The transverse processes of the 
tweiflh dorsal vertebra are quite; rudimentary, and its inferior articular 
processes look outwards. 

Lumbar Vertebra .—These are the largest pieces of the vertebral 
column. The body is broad and large, arid thicker before than behind. 
The pedicles very strong; the lamhue short, thick, and broad; the 
inferior intervertebral notches very large, and the spinal foramen large 
and oval. 1 The spinous process is thick and broad. The transverse 
processes (eostiform processes) are slender, pointed, and directed very 
slightly backwards. The superior articular processes are concave, and 

* A lateral viow of a dorsal vertebra. 1. The body. 2,2. Articularfacets 
for the heads of ribH. 3. The pedicle. 4. The superior intervertebral notch. 
5. The inferior intervertebral notch. 6. The spinous process. 7. The extre¬ 
mity of the transverse process, marked by an articular surface for the tubercle 
of a rib. 8. The two superior articular processes looking backwards. 9. The 
two inferior articular processes looking forwards. 


Fig. 8.* 
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look backwards and inwards; the iuferior convex look forwards and 
outwards. Projecting backwards and upwards from the superior 
articular process is a 

short and flattened tn- Fi 8' 

bercie qp posterior 
transverse proem, and 
in a strongly marked 
vertebra there is not 
•infrequently at the 
base of this a smaller 
tubercle which has a 
direction downwards. 

Tile last lumbar ver¬ 
tebra differs from the 
vest in having the body 
very much bevelled 
posteriorly, so as to 
be thick in front and thin behind, and the transverse process thick 
and large. 

General Considerations .—Viewed as a whole, the vertebral column 
represents two pyramids applied •base to base, the superior being 
formed by all the vertehrec from tlifi second cervical Jo the last 
lumbar, and the inferior by the suorum aud coccyx. Bxarnincd more 
attentively, it will be seen to be composed of four irregular pyramids, 
applied to each other by their smaller extremities and by their bases. 
The smaller extremity of the uppermost pyramid is formed by the 
axis, or second cervical vertebra; and its base, by the first dorsal. 
The second pyramid is inverted; having its base at the first dorsal, 
and the smaller end at the fourth. The third pyramid commences at 
the fourth dorsal, and gradually enlarges to the fifth lumbar. The 
fourth pyramid is formed by the sacrum and coccyx. • •'w 

The bodies of the vertebra are broad in the cervical region ; nar¬ 
rowed almost to au angle in the middle of the dorsal, and again broad 
in the lumbar region. The arches are . broad and imbricated in the 
cervical and dorsal regions, the iuferior border of each overlapping the 
superior of the next; in the lumbar region an interval is left between 
them. A considerable interval exists between the cranium aud atlas, 
and another between the last lumbar vertebra aud sacrum. 

The spinous processes are horizontal in the cervical, aijd become 
gradually oblique in the upper part of the dorsal region. In the 
middle of the dorsal region they are nearly vertical and imbricated, 
and towards its lower part assume the direction of the lumbar spines, 
which are quite horizontal. The transverse p-ocesses developed in 

* A lateral view of a lumbar vertebra. 1. The body. 2. The pedicle. 
3. The superior intervertebral notch. 4. The inferior intervertebral notch. 
5. The spinous process. 6. The transverse process. 7. The superior arti- 
eular processes. 8. The inferior articular processes. 9. The posterior trans¬ 
verse process. 
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their most rudimentary form in the axis, fcradually increase in length 
to the first dorsal vertebra. In the dorsal region they project obliquely 
backwards, and diminish suddenly in length in the eleventh and 
twelfth vertebra;, where they are very small. In flic lumbar region 
they increase in length to the middle vertebra, and again subside to 
the last. 

The transverse processes consist, essentially of tw o parts, the anterior 
of which iu the dorsal region is the rib, while the posterior retains 
the name of transverse process. In the cervical region these two 
elements are quite apparent, both by their different points of attach¬ 
ment to the vertebra, and by the vertebral foramen which divides 
them at their base. In the lumbar region the so-called transverse 
processes arc in reality lumbar ribs, while the transverse processes 
will be found behind them in a rudimentary state, developed, like the 
true transverse processes in the cervical region, from fhe superior 
art icular processes. When the anterior nnd posterior transverse pro¬ 
cesses are examined in relation with each other, they will be observed 
to converge; if they were prolonged they would unite as iu tile 
cervical region and enclose a foramen, or they would rest in con¬ 
tact as in the dorsal region, or become consolidated as iu the forma¬ 
tion of the sacrum. Moreover, the posterior transverse processes are 
directed upwards, and if they .were prolonged, they would come into 
contact with a'small tubercle which is found at the base of the poste¬ 
rior transverse process (in strongly marked vertebrae) in the vertebra 
above. This junction would form a posterior intervertebral foramen, 
as actually occurs ill the sacrum. In brief, the lumbar vertebra 1 
exhibit those transitional changes which are calculated, by an easy 
gradation, to convert separate vertebra 1 into a solid bone. The 
transverse processes of the eleventh and twelfth dorsal vertebra: are 
very interesting in a transcendental point of view, as exhibiting a 
toB.lcnry, which exists obscurely in all the rest, to trifurcate. Now, 
supposing these three branches to be lengthened in order to fulfil 
their purposes, the anterior would constitute the articulation or 
uiiioif with a rib, while the superior and inferior would join similar 
branches in the vert ebra above and below, and form a posterior inter¬ 
vertebral foramen. 

The intervertebral foramina formed by the juxtaposition of the 
intervertebral notches are smallest in the cervical region, and gradu¬ 
ally increase to the last lumbar. Ou either side of the spinous pro¬ 
cesses, anii extending the whole length of the column, is the vertebral 
groove , which is shallow nnd broad iu the cervical, and deeper and 
narrower iu the dorsal and lumbar regions. It lodges the principal 
muscles of the back. 

Viewed from the side, the vertebral column presents several curves, 
the principal of which is situated in the dorsal region, the concavity 
looking forwards. In the ecrvical and lumbar regions the column is 
convex in front; and in the pelvis an anterior concave curve is formed 
by the sacrum and coccyx. Besides the antero-postcrior curves, a 
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slight lateral curve exists in the dorsal region, having its convexity 
towards the right side. 

Development .—The vertebrae are developed by three primary anil 
live secondary centres or epiphyses. The primary centres arc, one lor 
each lamella,' and one for the body; the epiphyses, one for the apex 
of the spinous process, one for that of each transverse process, and one 
for the upper and under surface of the body. Exceptions to this 
mode of development are met with in the atlas, axis, vertebra pm- 
minens. and lumbar vertebrae. The atlas has four centres: one for 
each lateral mass, one (sometimes two) for the anterior arch, and one 
for the centre of the posterior arch. The a.ris has five: one (some¬ 
times two) for the. body, two for the odontoid process, appearing side 
by side in its base, and one for each lamella. The vertebra promt mm* 
lias two additional centres for the anterior or costal segments of the 
transverse processes, and the lumbar vertebra two for the posterior 
segments of the transverse processes. 

The primary centres of the vertebral make their appearance during 
the seventh or eighth week of embryonic existence, the lamella being 
somewhat in advance of that for the body. From the lamella are pro¬ 
duced the spinous, transverse, and articular processes, and the sides 
of the body; they unite, to complete the arch, one year after birth, 
and with the body during the fifth .year. The epiphyses, for the 
extremities of the spinous and transverse processes, liiltke their appear¬ 
ance tit liftoen or sixteen, and become united between twenty and 
twenty-live. The epiphyses of the body are somewhat later in appear¬ 
ance, and are consolidated between the periods of twenty-five and 
thirty years of age. 

The ossilie centres for the lateral musses of the atlas appear at the 
same time with those of the other vertebrae; they unite posteriorly at 
the end of the second year, by the intervention of the. centre for the 
posterior arch. The one or two centres of the anterior ari*li *rr I . t .. , a^ 
during the first year, and become consolidated ljith the lateral pieces 
during the fifth or sixth year. The a.ris developes its lateral pieces at 
the same time with the rest of the vertebra;; they join posteriorly soon 
after birth, and with the body daring the fourth or iifth year. The 
centres for the body and odontoid process appear during the sixth 
month, and are consolidated daring the third year. The body of the 
axis is more largely developed at birth than that of the other vcr- r 
tebne. The costal segments of the vertebra prominens appear during 
the second month, and become united to the body at the Iifth or sixth 
year. These processes sometimes remain permanently separate, and 
constitute a cervical rib. The transverse process of the first lumbar 
vertebra has sometimes a distinct centre, which may remain perma¬ 
nently separate, in that case forming a lumbar rib. 

The ossification of the arches of the vertebra' commences from 
above, and proceeds gradually downwards; hence arrest of develop¬ 
ment gives rise to spina bifida, generally in the loins. Ossification of 
the bodies, on the contrary, commences from the centre, and proceeds 

c 
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from that point towards the extremities of the column ; hence imper¬ 
fection of the bodies occurs either in the upper or lower vertebra. 

Attachment of Muscles .—To the atlas are attached ten pairs of 
muscles; the lotigus eolli, rectus antiens minor, rectus lateralis, rectus 
posticus minor, obli<|ims superior and inferior, splenius colb, levator 
anguli scapula 1 , first iuterspinales, and first iuteriransvcrsales. 

To the axis are attached twelve pairs; viz. the lougns colli, intcr- 
transvcrsales, obliquus inferior, rectus posticus major, supraspinulis, 
iuterspinales, semi-spinalis colli, multilidus spinic, levator anguli sca- 
pnlie, splenius eolli, transvcrsalis colli, and scalenus posticus. 

To the remaining vertebra collectively, thirty-three pairs; viz. pos- 
hriorli/, the trapezius, lntissimus dorsi, levator anguli scapulas, rliom- 
boideus minor and major, serratus posticus superior and inferior, 
splenius, sacro-lumbalis, longissimus dorsi, spinalis dorsi, cervicalis 
asccndens, transvcrsalis eolli, trachelo-masloideus, eomplexus, semi- 
spinalis dorsi and colli, multifidus spinic, supraspinulis, iuterspinales, 
intertransversales, levatores costarum: tmlerior/tj, the rectus milieus 
major, lougus eolli, scalenus antiens and posticus, psoas magnus, 
]>soas parvus, qnadral us lunibonun, diaphragm, obliquus interims and 
transvcrsalis. 

Tim Saciuim is a triangular-hone, situated at the lower extremity 
of the vertebralleoluma, and formed'by the consolidation of five false 
vertebra. It is divisible into an anterior and posterior surface’, two 
lateral and a superior border, and an inferior extremity. 

The anterior surface is concave, and marked by foul’ transverse 
lines, which indicate its original constitution of five separate pieces. 
At. the extremities of these lines, on each side, are the four anterior 
sacral foramina, which diminish in size from above downwards, and 
transmit the anterior sacral nerves. The projection of the superior 
pi«Sc J fe<>he saero-vertebral angle or promontory. 

The posterior surface is narrower than the anterior and convex. 
Upon the middle line is a rough crest formed by the rudiments of four 
spinous processes, the fifth remaining undeveloped and exposing the 
lower termination of the sacral canal. Immediately external to and 
parallel with the median crest, is a range of five small tubercles which 
represent the posterior transverse processes of the true vertebra; beyond 
1 these is a shallow groove in which the four posterior sacral foramina 
open, and farther outwards, a range of five tubercles corresponding 
with the anterior or costal transverse processes of the lumbar vertebra. 
The lou’est, pair of the posterior transverse tubercles bound on each 
side the termination of the sacral canal, and send each a process down¬ 
wards to articulate with the coccyx. The tu'o descending processes 
are the sacra/ cornua. The posterior sacral foramina are smaller than 
the anterior, and transmit the posterior sacral nerves. Of the anterior 
transverse tubercles the first corresponds with the angle of the superior, 
border of the bone; the second is small, and enters into the formation 
of the sacro-iliac articulation; the third is large, and gives attachment 
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to the oblique sacro-iliac ligament; the fourth and fifth are smaller, ami 
serve for the attachment of 
the sacro-isehiatic liga¬ 
ments. The lateral border 
of the saf rum presents su¬ 
periorly a broad and ear- 
shaped (auricular) surface 
to articulate with the ilium; 
and interiorly a sharp edge, 
to which the greater and 
lesser sacro-isehiatic liga¬ 
ments are attached. On 
the superior border , in the 
middle line, is an oval arti¬ 
cular surface, which cor¬ 
responds with the under 
part of the body of the last 
lumbar vertebra; and on 
each side a broad triangular 
surface, which supports the 
1 umbo-sacral nerve and psoas magnus muscle. Immediately behind 
the vertebral articular surface is the triangular entrance*of the sacral 
canal: and on each side of this ’opening an articular process, which 
looks backwards and inwards, like the superior articular processes of 
the lumbar vertebra:, lu front of each articular process is an inter¬ 
vertebral notch. The inferior extremity of the bone presents a small 
oval surface which articulates with the coccyx ; and on each side a notch, 
which, with a corresponding notch in the upper border of the cocgyx, 
forms the foramen for the transmission of the fifth sacral nerve. 

The sacrum presents some variety in respect of curvature, and of 
the number of pieces which enter into its structure. TheTfGrveMs 
often very slight, and is situated only near the lower part of the bone; 
while in other subjects it is considerable, and occurs at the inutile of 
the sacrum. The sexual differences in the sacrum relate to its greater 
breadth, and the greater angle which it forms with the rest of the ver¬ 
tebral column in the female, rather than to any peculiarity in shape. 
It is sometimes composed of six pieces, more rarely of four, and, occa¬ 
sionally, the first and second pieces remain permanently separate. 

Development .—By twenty-one points of ossification; fivcior each of 


Fig. 10.* 



* The sacrum seen upon its anterior surface. 1.1. The transverse lines 
marking the original constitution of the bone of four pieces. 2, 2. The an¬ 
terior sacral foramina. 3. The promontory of the sacrum. 4. The ear-shaped 
surface which articulates with the ilium. 6. The sharp edge to which the 
sacro-ischiatic ligaments are attached. 6. The vertebral articular surface. 
7. The broad triangular surface which supports the psoas muscle and lumho- 
saoral nerve. 8. The articular process of the right side. 9. The inferior 
extremity, or apex of the sacrum. 10. One of the sacral cornua. 11. The 
notch which is converted into a foramen by thf> coccyx. 

C 2 
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the first three pieces, viz. one for the body, one for each lateral por¬ 
tion, and one for each lamina; and three for each of the last two, 
namely, one for the body and one for each lateral portion. In the 
progress of growth, and after puberty, fourteen epiphysal centres are 
added, namely, two for the surfaces of each body, one for eadh auricu¬ 
lar surface, and one for the thin edge of each lateral border. Ossifi¬ 
cation begins in the bodies of the sacral pieces somewhat later than in 
those of the true vertebra!; the first three appearing during the eighth 
and niuth week, and the last two at about the middle of intra-uterine 
existence. Ossification of the lamella: takes place during the interval 
between tl\c sixth and ninth month. The epiphyses for the upper 
and under surface of the bodies arc developed during the interval be¬ 
tween the fifteenth and eighteenth year; and for the auricular and 
marginal piece, after twenty. The two lower vertebral pieces, although 
the last to appear, arc the first to be completed (between the fourth and 
fifth year), and to unite by their bodies. The union of the bodies 
takes place from below upwards, and finishes, between the twenty- 
fifth and the thirtieth year, with the first two pieces. 

Articulation. —With four bones; the last lumbar vertebra, ossa 
innominata, and coccyx. 

Attachment of Muscles. —To seven pairs; in front the pyriformis, 
on the side the coccygeus, and behind the gluteus maxinms, latissimus 
dorsi, longissiinus dorsi, sacro-lumbalis, and multifidus spina:. 

The Coccyx (kokkuE, cuckoo, from resembling a cuckoo’s beak) is 
composed of four small pieces, which form the caudal termination of 
the vertebral column. The superior piece is broad, and expands late¬ 
rally into two transverse processes; it is surmounted by an oval arti¬ 
cular surface and two cornua, the former to articulate with the apex of 
the sacrum, and the latter with the sacral cornua. The lateral wings 
solllBliUlbs become connected with the sacrum, and convert the notches 
for the fifth pair of sacral nerves into foramina. The remaining three 
picce^-diminish in size from above downwards. 

Development. —By four centres, one for each piece. Ossification 
commences in the first piece soon after birth; in the second, between 
five and ten years; in the third, between ten and fifteen; and in 
, the fourth, between fifteen and twenty. The pieces unite at an earlier 
period than the bodies of the sacrum, the first two pieces first, then 
the third and fourth, and lastly the second and third. Between forty 
and sixty years, the coccyx becomes consolidated with the sacrum; 
this eveut taking place later in the female than in the male. 

Articulations. —With the sacrum. 

Attachment of Muscles. —To three pairs, and one single muscle; 
gluteus maximus, coccygeus, posterior fibres of the levator ani, and 
sphincter ani. 
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OF THE SKULL. 

Tlic skull, or superior expansion of the vertebral column, is divisible 
into two parts,—the cranium ami the face; the former being adapted, 
by its fflvin, structure, and strength, to contain and protect the brain, 
and the latter the chief organs of sense. 

The Cranium is composed of eight separate bones; viz. the 
Occipital, Two temporal, 

Two parietal, ^ Sphenoid, 

Frontal, Ethmoid. 

Occipital Bone. —This bone is situated at the posterior part and 

Fig. 11 * 



base of the cranium. It is trapezoid in figure, and divisible into two 
surfaces, four borders, and four angles. 

External Surface .—Crossing the middle of the bone transversely,' 
from one lateral angle to the other, is a prominent ridge, Jhe superior 

* Tho-bxternal surface of the occipital bone. 1. The superior curved line. 
2. The external occipital protuberance. 3. The spine. 4 The inferior 
curved line. 5. The foramen magnum. 6. The condyle of the right side. 
7. The posterior condyloid fossa, in which the posterior condyloid foramen 
is found. 8. The anterior condyloid foramen, concealed by the margin of 
the condyle. 9. The transverse process; this process upon the internal sur¬ 
face of the bone forms the jugular eminence. 10. The notch in front of the 
jugular eminence which forms part of the jugular foramen. 11. The basilar 
process. 12. The rough projections into which the odontoid ligaments are 
inserted. 
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curved line. In the middle of the ridge is a projection, called the ex¬ 
ternal occipital protuberance; and descending from it a small vertical 
ridge, the spine. Above and below the superior curved line the sur¬ 
face is rough, for the attachment of muscles. About three-quarters of 
an inch below this line is another transverse ridge, the inferior curved 
line , and beneath the latter the foramen magnum. On each side of 
the foramen magnum, nearer to its anterior than its posterior segment, 
and encroaching somewhat upon the opening, is an oblong articular 
surface, the condyle, for articulation with the atlas. The condyles 
approach towards each other anteriorly, and their articular surfaces 
look downwards and outwards. Directly behind each condyle is an 
irregular fossa, and a small opening, the posterior condyloid foramen, 
for the transmission of a vein to the lateral sinus. In front of the 
condyle is the anterior condyloid foramen, for the hypoglossal nerve; 
and on the outer side of each condyle a projecting ridge, the transverse 
process, excavated in front by a notch which forms part of the jugular 
foramen. In front of the foramen magnum is a thick square mass, the 
basilar process, aud in the centre of the basilar process a small tubercle 
for the attachment of the superior and middle constrictor muscles of 
the pharynx. 

Internal Surface .—Upon the internal surface is a crucial ridge, 
which divides the hone into fogr fossa:; the two superior or cerebral 
fossa: lodging the posterior lobes of, the cerebrum; and tbe two in¬ 
ferior or cerebellar, the lateral lobes of the cerebellum. The superior 
arm of the crucial ridge is grooved for the superior longitudinal sinus, 
and gives attachment to the falx cerebri; the inferior arm is sharp 
and prominent for the attachment of the falx ecrebelli, and slightly 
grooved for the two occipital sinuses. The transverse ridge gives 
atlrfbhmcnt to the tentorium ecrebelli, and is deeply grooved for the 
lateral sinuses. At the point of meeting of the four arms is a pro- 
jcetiavutlie internal occipital protuberance, which corresponds with the 
similar process situated upon the external surface ol' the bone. The 
convergence of the fotu- grooves forms a slightly depressed fossa, upon 
which'rests the torculaf Herophili. In the centre of the basilar por¬ 
tion of the bone is the foramen magnum, oblong in form, aud larger 
behind than before, transmitting the spinal cord, spinal accessory 
nerves, and vertebral arteries. Upon the lateral margins of the fora- 
' men magnum are two rough eminences, which give attachment to the 
odontoid ligaments, aud immediately above these, the openings of the 
anterior condyloid foramina. In front of the foramen magnum is the 
basilar process, grooved on its surface for supporting the medulla 
oblongata, and along each lateral border for the inferior petrosal si¬ 
nuses. On each side of the foramen magnum is a groove, for the 
termination of the lateral sinus; a smooth surface, which forms part, 
of the jugular fossa ; and a projecting process, which divides the two, 
and is called the jugular eminence. Into the jugular fossa will be 
seen opening (he posterior condyloid foramen. 

The superior borders are very much serrated, and assist in forming 
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the lambdoidal suture; the inferior are rough, but not serrated, and 
articulate with the mastoid portion of the temporal bone by means of 
the. additameutum suturse lambdoidalis. The jugular eminence and 
the side of the basilar process articulate with the petrous portion of 


Fig. 12 * 



the temporal bone, and the intermediate space, which is irregularly 
notched, forms the posterior boundary of the jugular foramen, or 
foramen laccrum posterns. 

The angles of the occipital bone are the supe^or, inferior, and two 
lateral. The superior angle is received into the interval formed by 
the union of the posterior and superior angles of the parietal Tjones, 
and corresponds with that portion of the foetal head which is called 
the posterior fonlanelle. The inferior angle is the articular extremity 
of the basilar process. The lateral angles at each side project into that 


* The internal surface of the occipital bone. 1. The left cerebral fossa. 
2. The left cerebellar fossa. 3. The groove for the posterior part of the 
superior longitudinal sinus. 4. The spine for the falx cerebelli, and groove 
for the occipital sinuses 5. The groove for the left lateral sinus. 6. The 
internal occipital protuberance, the groove on which lodges the torcular 
Herophili. 7. The foramen magnum. 8. The basilar process, grooved for 
the medulla oblongata. 9. The termination of the groove for the lateral 
sinus, bounded externally by the jugular eminence. 10. The jugular fossa; 
this fossa is completed by the petrous portion of the temporal bone. 11. The 
superior border. 12. The inferior border. 13. The border which articulates 
with the petrous portion of the temporal bone, and which Is grooved by the 
inferior petrosal sinus. 14. The anterior condyloid for^ian. 
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interval formed by the articulation of the posterior and inferior angle 
of the parietal with the mastoid portion of the temporal hone. 

Development,—*By .seven centres; four for the four part s of the ex¬ 
panded portion divided by the crucial ridge, one for each condyle, and 
one for the basilar process. Ossilicatiou commences in the expanded 
portion of the bone at a period anterior to the vertebra;; at birth the 
four remaining pieces arc distinct; they arc united at about the fifth 
or sixth year. After twenty the basilar process unites with the body 
of the sphenoid. 

Articulations .—With sir bones; two parietal, two temporal, sphe¬ 
noid, and atlas. 

Attachment of Muscles .—To thirteen pairs : to the rough surface 
above the superior curved line, the oecipito-frontalis; to the superior 
curved line, the trapezius and sterno-mastoid; to the rough space 
between the curved lines, complexus, and splenius capitis; to the space 
between the inferior curved line and the foramen magnum, the rectus 
posticus major and minor, and obliquus superior; to the transverse pro¬ 
cess, the rectus lateralis; and to the basilar process, the rectus antieus 
major and minor, and superior and middle constrictor muscles. 

*'*• lib* 



Pakieta*. Bone. —The parietal bone is situated at the side and 
vertex of the skull; it is quadrilateral in form, and divisible into an 
external and internal surface, four borders and four angles. The 


* The external surface of the left parietal bone. 1. The superior or 
sagittal border. 2. The inferior or squamous border. 3. The anterior or 
coronal border. 4. The posterior or lambdoidal border. 5. The temporal 
ridge; the figure is situated immediately iu front of the parietal eminence. 
C. The parietal foramen, unusually large in the bone from which this figure 
was drawn. 7. The anterior inferior angle. 8. The posterior inferior angle. 
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superior border is straight, to articulate with its fellow of the opposite 
side. The inferior border is arched and thin, to articulate with the 
temporal bone. The anterior border is concave, and the posterior 
somewhat convex. 

External Surface. —Crossing the bone in a longitudinal direction 
from the anterior to the |K>stcrior border, is an arched line, the tem¬ 
poral ridge, to which the temporal fascia is attached. In the middle 
of this line, and nearly in the centre of the hone, is the projection 
called the parietal eminence , which marks the centre of ossification. 
Above the temporal ridge the surface is rough, and covered by the 
aponeurosis of the ocripito-frontalis; below the ridge the bone, is 
smooth {planum semicircnhrre), for the attachment of the fleshy fibres 
of the temporal muscle. Near the superior border of the bone, and at 
about one-third from its posterior extremity, is the parietal furameu , 
which transmits a vein to the superior longitudinal sinus. This fora¬ 
men is often absent. 


Fig. 14* 



Internal Surface. —The internal table is smooth; it is marked by 
numerous furrows, which lodge the ramifications of the artcria mcnin- 
gea media, and by digital fossa: which correspond with the convolutions 
of the brain. Along the upper border is part of a shallow groove, 


* The internal surfaco of the left parietal bone. 1. The superior or sagittal 
border. 2. The inferior, or squamous border. 3. The anterior, or coronet 
border. 4. The posterior, or lambdoidal border. 5. Part of the groove for 
the superior longitudinal sinus. G. The internal termination of the parietal 
foramen. 7. The anterior inferior angle of the bone, on which is seen the 
groove for the trunk of the arterla ineningoa media. H. The posterior inferior 
tingle, upon which is seen a portion of the groove for the lateral sinus. 
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completed by the opposite parietal'bone, which serves to contain the 
superior longitudinal sinus. Some slight pits are also observable near 
this groove, which lodge the glandulre Pacchioni. 

The anterior inferior angle is thin and lengthened, and articulates 
with the greater w r ing of the sphenoid bone. Upon its inner surface 
it is deeply channelled by a groove for the trunk of the arteria menin- 
gea media. This groove is frequently converted into a canal. The 
posterior inferior angle is thick, anil presents a broad and shallow- 
groove for the lateral sinus. 

Development. —By a single centre. Ossification commences at the 
parietal eminence at the same time with the bodies of the vertebral. 

Articulations, —With Jive bones ; with the opposite parietal bone, 
the occipital, frontal, temporal, and sphenoid. 

Attachment of Muscles. —To one only,—the temporal. The ocei- 
pito-frontalis glides over its upper surface. 

Frontal Bone.— The frontal bone bears some resemblance in form 
to the under valve of a scallop shell. It is situated at the anterior 
part of the cranium, forming the forehead, and assists in the construc¬ 
tion of the roof of the orbits and nose. 1 lenee it is divisible into a 
superior or frontal portion, and an inferior or orbito-nasal portion. 
Each of these portions presents for examination an external and inter¬ 
nal surface,'borders, and processes. „ 

Krternal Surface. —At about the middle of each lateral half of the 
frontal portion is a projection, the frontal eminence. Below these points 
arc the superciliary/ ridges, large towards their inner termination, and 
becoming gradually smaller as they arch outwards: they support, the 
eyebrows. Beneath the .superciliary ridges are the sharp and prominent 
arches which form tlio upper margin of the orbits, the snpra-orbitat 
ridges. Externally the supra-orbitnl ridge terminates in the external 
irnuid'/ tf process, and internally in the internal angular process; at 
the inner third of this ridge is a notch, sometimes converted into a 
foramen, the supra-brbital notch, which gives passage to the supra¬ 
orbital artery, veins, and nerve. Between the two superciliary ridges 
is a rough projection, the nasal tuberosity; this portion of the bone 
denotes by its prominence the situation of the frontal sinuses. Ex¬ 
tending upwards and backwards from the external angular process is 
a sharp ridge, the commencement of the temporal ridge, and beneath 
this a depressed surface that forms part of the temporal fossa. 

The orbito-nasal portion of the hone consists of two thin processes, 
the orbital plates, which form the roof of the orbits, and an inter¬ 
vening notch which lodges the ethmoid bone, and is called the ethmoidal 
fissure. The edges of the ethmoidal fissure arc hollowed into cavities, 
which, by their union with the ethmoid hone, complete the ethmoidal 
cells ; aud, crossing these edges transversely, are two small grooves, 
sometimes canals, which open into the orbit by the anterior and 
posterior ethmoidal foramina. At the anterior termination of these 
edges ore the irregular openings which lead into the frontal sinuses; 
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nnil between the two internal angular processes, is a rough excavation 
which receives tli» nasal hones, anil a projecting process, the nasal 
spine. Upon each orbital plate, immediately beneath the external 
angular process, is a shallow depression which lodges the lachrymal 

Fig. 13* 



gland; and beneath the internal angular process a small pit, sometimes 
a tubercle, to which the cartilaginous pulley of the superior oblique 
muscle is attached. 

Internal Surface .—Along the middle line of this surfac. is a 
i'/roared ridge, the edges of the ridge giving attqphment to the falx 
cerebri and the groove lodging the superior longitudinal sinus. At the 
commencement of the ridge is an opening, sometimes complete by 
the ethmoid bone, the foramen crrnim. This opening lodges a process 
of the dura mater, and occasionally gives passage to a small vein which 
communicates with the nasal veins. On each side of the vertical ridge 
are some slight depressions which lodge the glaudulic Pacchioni, and 
on the orbital plates a number of irregular pits called digital fosste, 
which correspond with the convolutions of the anterior lobes of the 

* The external surface of the frontal bone. 1. The situation of the frontal 
eminence of the right side. 2. The superciliary ridge. 3. The supra-orbltal 
ridge. 4. The external angular process. 6. The internal angular process. 
<>. The supra-orbltal notch for the transmission of the supra-orbital nerve 
and artery; in the figure it is almost converted into a foramen by a small 
spiculum of bone. 7. The nasal tuberosity; the swelling around this point 
denotes the situation of the frontal sinuses. B. The temporal ridge, com¬ 
mencing from the external angular process (4). The depression in which 
the figure 8 is situated is a part of the temporal fossa. 9. The nasal spine. 
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cerebrum. The superior border is thick and strongly serrated, 
bevelled at the expense of the internal table in the middle, where it 
rests upon the junction of the two parietal, and at the expense of the 
external table oil each side where it receives the lateral pressure of 

Fig. 16 .* 
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those bones. The inferior border is thin, irregular, and squamous, and 
articulates with the sphenoid bone. 

Development .—By two centres, one for each lateral half. Ossifica¬ 
tion Jt?c{jins in the orbital arches, somewhat before the vertebra. The 
two pieces arc separate at birth, and unite by suture during the first 
year, the suture sohietimes remaining permanent through life. The 
frontal sinuses make their appearance during the first year, and 
increase in size until old age. 

* The internal surface of the frontal bone; the bone is raised in such a 
manner as to show the orbito-nasal portion. 1. The grooved ridge for the 
lodgment of the superior longitudinal sinus and attachment of the falx. 
2. The foramen ccecurn. 3. The superior or coronal border of the bone; the 
figure is situated near that part which is bevelled at the expense of the 
internal table. 4. The inferior border of the bone. 5. The orbital plate of 
the left side. 6. The cellular border of the ethmoidal fissure. The foramen 
caecum (2) is seen through the ethmoidal fissure. 7 The anterior and 
posterior ethmoidal foramina; the anterior is seen leading into Its canal. 
H. The nasal spine. 9. The depression within the external angular process 
(12) for the lachrymal gland. 10. The depression for the pulley of the 
superior oblique muscle of the eye ; immediately to the left of this number 
is the supra-orbital notch, and to its right the internal angular process. 
H. The opening leading into the frontal sinuses; the leading line crosses 
the internal angular process. 12. The external angular proeess. The 
corresponding parts are seen on the other side of the figure. 
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Articulations. —With twelve bones: the two parietal, the sphenoid, 
ethmoid, two nasal, two superior maxillary, two lachrymal, and two 
malar. 

Attachment of Muscles. —To two pairs: corrugator supercilii, and 
temporal. • 

Temporal Bone. —The temporal bone is situated at the side and 
base of the skull, and is divisible into a squamous, mastoid, and petrous 
portion. 

The Squamous portion, forming the anterior part of the hone, is 
thin, translucent, and contaius no diploe. Upon its e.rternal surface 
it is smooth, to give attachment to the fleshy fibres of the temporal 
muscle, and has projecting from it an arched and lengthened process, 

Fig. 17* 
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the zygoma. Near the commencement of the zygoma, upon its lower 
border, is a projection called the tubercle, to which is attached the 
external lateral ligament of the lower jaw, and continued horizontally 
inwards from the tubercle, a rounded eminence, the eminentia articit- 


* The external surface of the temporal bone of the left side. 1 . The squa¬ 
mous portion. 2. The mastoid portion. 3. The extremity of £he petrous por¬ 
tion. 4. The zygoma. 5. Indicates the tubercle of the zygoma, and at the 
same time its anterior root turning inwards to form the eminentia articularis. 
6. The superior root of the zygoma, forming the posterior part of the temporal 
ridge. 7. The middle root of the zygoma, terminating abruptly at the glenoid 
Assure. 8. The mastoid foramen. 9. The meatus audltorius externus, sur¬ 
rounded by the processus audltorius. in. The digastric fossa, situated imme¬ 
diately to the inner side of (2) the mastoid process. 11. The styloid process. 
12. The vaginal process. 13. The glenoid or Gladerian fissure; the leading 
lino from this number crosses the rough posterior portion of the glenoid fossa. 
14. The opening and part of groove for the Eustachian tube. 
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laris. The process of bone which is continued from the tubercle of 
the zygoma into the emiiientia artii-uliiris is the inferior mot of the 
zygoma. The .superior run! is continued upwards from the upper 
border of the zygoma, and forms the posterior part of the temporal 
ridge, serving by its projection to mark the division of the squamous 
from the mastoid portion of the bone; and the 'middle root is ron- 
"tinned directly backwards, and terminates abruptly at a narrow lissurc, 
the fissure filascri. The internal surface of the squamous portion is 
marked by several shallow fossic, which correspond with the convolu¬ 
tions of the cerebrum, and by a furrow for the posterior branch of the 
nrtcria mcningca media. The superior, or squamous horder , is very 
thin, and bevelled at the expense of the inner surface, so as to overlap 
the lower and arched border of the parietal hone. The inferior border 
is thick, and dentaled to articulate with the spinous process of the 
sphenoid hone. 

The Mastoid portion forms the posterior part of the hone; it is 
thick, and hollowed between its tables into a loose and cellular diploo. 
1 jam its external surface it is rough for the attachment: of muscles, 
and contrasts strongly with the smooth and polished-like surface of 
the squamous portion : every part of this surface is pierced by small 
foramina, which give passage to fninuto arteries aud veins; one of 
these openings, oblique in its direction, of large size, and situated near 
the; posterior Viorder of the bone,*tlie mastoid foramen, t ransmits a 
vein to the lateral sinus. This foramen is not nnfrequently sit uated 
in the occipital bone. The inferior part of this portion is round ami 
expanded, the mastoid process, and excavated in its interior into 
numerous cells, wdiich form a part of the organ of hearing. In front 
of the mastoid process, and between the superior and middle roots of 
Hi? zygoma, is the large oval opening of the meatus andilorius extern us, 
surrounded by a rough lip, the processus andilorius. Directly to the 
inner side of, and partly concealed by, the mastoid process, is a deep 
groove, the dii/astri^ fossa . and a little more internally the occipital 
i/rooce, which lodges the occipital artery. Upon its interval surface 
the fhnstoid portion presents a broad and shallow groove (fossa 
sir/inoidea ) for tin: lateral sinus, and terminating in this groove 
the internal opening of the mastoid foramen. The superior border 
of the mastoid portion is dentated; and its posterior border, thick 
aud less serrated, articulates with the inferior border of the occipital 
bone. 

The meatus avditorias extemas is a slightly curved canal, somewhat 
more than half an inch in length, longer along its lower than its upper 
wall, aud directed obliquely inwards and forwards. The canal is 
narrower at the middle than at each extremity, is broadest in its 
horizontal diameter, and terminates upon the outer wall of the tympa ■ 
unra by an abrupt oval border. Within the margin of this border is 
a groove for the insertion of the meinbrana tympani. 

The Petrous portion of the temporal bone is named from its extreme 
hardness aud density. It is a three-sided pyramid, projecting hori- 
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zontally forwards into the base of the skull, the base being applied 
against the internal surface of the squamous and mastoid portions, and 
the apex being received into the triangular interval between the spinous 
process of the sphenoid and the basilar process of the occipital bone. 
For convenience of description it is divisible into three surfaces— 
anterior, posterior, and basilar; and three borders—superior, anterior, 
and posterior. 

Surfaces .—The anterior surface, forming the posterior boundary 
of the middle fossa of the interior of tile base of the skull, presents for 
examination from base to apex, first, an eminence caused by the pro¬ 
ject ion of the perpendicular semicircular caual; next, a groove leading 
lo an irregular oblique opening, the hiatus Fallojtu , for the trans¬ 
mission of the petrosal 
branch of the Vidian 
nerve; thirdly, an oilier 
and smaller oblique 
foramen, immediately 
beneath the preceding, 
for the passage of the 
nervns potrosus super- 
tieialis minor, a branch 
of Jacobson's nerve; 
and, lastly, a large 
forameu*near the apex 
of tin: hone, the ter¬ 
mination of the carotid 
canal. 

The ftosterior surface 
forms tin* front boun¬ 
dary of the. posterior 
fossa of the base of the skull: near its middle is the oblique entrance 

• 

* The left temporal bone, seen from within. 1. The squamous portion. 
2. The mastoid portion. The number is placed immediately above the inner 
opening of the mastoid foramen. 3. The petrous portion. 4. The groove for 
the posterior branch of the artcria meningea media. 5. The bevelled edge of 
the squamous border of the bone. 6. The zygoma. 7. The digastric lossa 
immediately intern alto the mastoid process. 8. The occipital groove. 9. The 
groove for the lateral sinus. 10. The elevation upon the anterior surface of 
the petrous bone marking the situation 1 of the perpendicular semicircular 
canal. 11. The opening of termination of the carotid canal. 12. The meatus 
auditnrius iriternus. 13. A dotted line leads upwards from this number to the 
narrow fissure which lodges a process of the dura mater. Another line leads 
downwards to the sharp edge which conceals the opening of the aquceductus 
cochlea*, while the number itself is situated on the bony lamina which overlies 
the opening of the aquajduotus vestibuli. 14. The styloid process. 15. The 
stylo-mastoid foramen. 10 The carotid foramen. 17. The jugular process. 
The deep excavation to the left of this process forms part of the jugular fossa, 
and that to the right is the groove for the eighth pair of nerves. 18. The notch 
for the fifth nerve upon the upper border of the petrous bone, near its apex . 
ID. The extremity of the petrous bone which gives origin to the levator palati 
and tensor tympani muscles. 


Fig. 18/ 
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of the meatus audiiorius intern as. Above the meatus nuditorius 
interims is a small oblique fissure, and a minute foramen ; the former 
lodges a process of the dura uialer, and the foramen gives passage to 
a small vein. Further outwards, towards the mastoid portion of the 
hone, is a small slit, almost hidden by a thin plate of bone ? this is the 
aqiuedne.tns vesti/mli, and transmits a small artery and vein Of the 
vestibule and a process of dura mater. Below the meatus, and partly 
concealed by the margin of the posterior border of the bone, is the. 
aquardactus cochlea, through which passes a vein from the cochlea to 
the internal jugular vein, and a process of dura mater. 

The meatus audiiorius interna* is about onc-third of an inch in 
depth, and pursues a slightly oblique course in relation to the petrous 
portion of the temporal hone, hut a course directly outwards in 
relation to the cranium. At the bottom of the meatus, and upon its 
anterior aspect, is a reuiform fossa, tin* concave border of which 
is directed towards the entrance ol‘ the meatus. The reuiform fossa 

Fig. m.* . 
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is divided into an upper and lower compartment by a sharp ridge, 
which is prolonged for some distance upon the anterior wall of the 
meatus, and sometimes as far as its aperture; in cither case it marks 


* a. The reniform fossa of the meatus auditorius interims; right temporal 
hone. 1. The ridge dividing the reniform fossa into two compartments. 
2. The opening of the aquroductus Fallopii. The openings following that of 
tlie aqiuvductus Fallopii in a curved direction require no reference. 3. The 
cluster of three or four oblique openings on the posterior wall of the meatus. 
4. The spirally-grooved base of the cochlea. 

b. A section of the temporal bone, right side, showing the curved direction 
of the meatus auditorius externus. 1. The edge of the processus auditorius. 
2. The groove into which the membrana tympani is inserted. The obliquity 
of the line from 2 to 3 indicates the oblique termination of the meatus, and 
t.he consequent oblique direction of the membrana tympani. 4, 4. The cavity 
of the tympanum. 5. Tlio opening of the Eustachian tube. (». Part of the 
aquteductus Fallopii. 7. Part of the carotid canal. 

c. The annulus membranae tympani or tympanic bone of the fcetal skull, 
right side. 
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the situation of the two nerves, facial and auditory, which constitute 
the seventh pair, and enter the meatus. Along the convexity of the 
reniform fossa, aiid arranged in a curved line from above downwards, 
are four or five openings, the two upper ones being the largest, and 
occupying* the superior compartment of the reniform fossa, and the 
two or three inferior ones, smaller than the upper, the inferior com¬ 
partment. Behind the latter, at the distance of a line and a half, and 
on the posterior wall of the meatus, is a cluster of three or four oblique 
openings, two of which are minute. The inferior and larger com¬ 
partment of the reniform fossa presents a well-marked spiral groove, 
which commences on the convex border of the fossa, immediately below 
the line of openings above described, and, sweeping round the con¬ 
vexity of the inferior compartment, and becoming deeper as it proceeds, 
terminates by a small round aperture in the centre of the spire. The 
uppermost of the openings of the reniform fossa is the aperture of the 
aquseduetus Fallopii, and gives passage to the facial nerve. The rest 
are cul de sacs, pierced at the bottom by a number of minute foramina 
for the passage of filaments of the vestibular nerve, while the cluster 
of three openings on the posterior wall of the meatus arc intended for 
single filaments of the same nerve. The spiral groove corresponds 
with the base of the cochlea, arid being pierced by a number of 
minute foramina for filaments of the cochlear nerve, is napped traclus 
spiralis foraminit/eiilus. The opuuing in the centre ot'the spiral ira- 
pressioft leads into a canal which oeenpies the central axis of the 
modiolus, and is thence called tubulus centralis modioli. 

The basilar surface is rough and irregular, and enters into the 
formation of the under surface of the base of the skull. Projecting 
downwards, near its middle, is a long sharp spine, the styloid process, 
occasionally connected with the bone only by cartilage, and lost during 
maceration, particularly in the young subject. At the base of this 
process is a rough sheath-like ridge, into which the stylokUproecss 
appears implanted, the vafinal process. In fron^ of the vaginal pro¬ 
cess is a broad triangular depression, the glenoid fossa, bounded in 
front by the emiuentia articularis, behind by the vuginal process’and 
externally by the rough lip of the processus auditorius. 

This fossa is divided transversely by the glenoid fissure (fissura 
Glaseri), which lodges the extremity of the processus gracilis of the 
malleus, and transmits the laxator tympani muscle, chorda tympani 
nerve, and anterior tympanic artery. The surface of the fossa in front 
of this fissure is smooth, to articulate with the condyle of the lower 
jaw; and that behind the fissure is rough, for the reception of a part of 
the parotid gland. At the extremity of the inner angle of the glenoid 
fossa is the foramen of the Eustachian tube; and separated from it 
by a thin lamella of bone, called processus cochleariformis, a small 
canal for the transmission of the tensor tympani muscle. Directly 
behind, and at the root of the styloid process, is the stylo-mastoid 
foramen, the opening of exit of the facial nerve, and of entrance of the 
stylo-mastoid artery. Nearer the apex of the bone is a large oval 
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opening, the carotid foramen, the commencement of the carotid canal, 
which lodges the internal carotid artery and the carotid plexus. And 
between the stylo-mastoid and carotid foramen, in the posterior border, 
is an irregular excavation forming part of the jugular fossa for the 
commencement of the internal jugular vein. The proportion of the 
jugular fossa formed by the petrous portion of the temporal bone is 
very different in different bones; but in all, the fossa presents a vertical 
x'idge on its inner side, which cuts off a small portion from the rest. 
The upper part of this ridge forms a spinous projection, which is 
called the jugular process, the groove to the inner side of the ridge 
lodges the eighth pair of nerves, and the lower part of the ridge is the 
septum of division between the jugular fossa and the carotid foramen. 
Upon this portion of the ridge near the posterior margin of the carotid 
foramen is a small opening leading into a canal, which transmits the 
tympanic branch (Jacobson’s nerve) of the glossopharyngeal nerve. 
Between the jugular fossa and the stylo-mastoid foramen is another 
small opening leading into the canal for the passage of the auricular 
bysnch of the pnenmogastric nerve. 

Borders .—The superior border is sharp, and gives attachment to 
the tentorium cerebelli. It is grooved for the superior petrosal sinus, 
and near its extremity is marked ■ by a smooth notch upon which 
reclines th(; fifth, nerve. , 

The anierieh border is grooved for the Eustachian tube, and forms 
the posterior boundary of the foramen lacerum basis cranii ;■ by its 
sharp extremity it gives attachment, to the tensor tympani and levator 
palati muscles. The posterior border is grooved for the inferior 
petrosal siuus, and excavated for the jugular fossa; it forms the 
anterior boundary of the foramen lacerum posterius. 

'Development .—By five centres: one for the squamous portion, one 
for the mastoid process, one for the petrous portion, one for the audi¬ 
tory process, which in the foetus is a mere bony ring, incomplete supe¬ 
riorly, and serving for the attachment of the membrana tympani, 
annulus membranes tympani; and one for the styloid process. Ossifi- 
catiofi occurs in these pieces in the following order: in the squamous 
portion immediately after the vertebra, then in the petrous, tympanic, 
mastoid, and styloid. The tympanic ring is united by its extremities 
to the squamous portion during the last month of intra-utcrinc life j the 
squamous, petrous, and mastoid portions are consolidated during the 
first year; and the styloid some years after birth. It not unfrcquently 
happens that the latter remains permanently separate, or is prolonged 
by a series of pieces to the os hyoides, and so completes the hyoid arch. 
The subsequent changes in the bone are the iuerease of size of the 
glenoid fossa, the growth of the meatus auditorius externus, the level¬ 
ling of the surfaces of the petrous portion, and the development of 
mastoid cells. Traces of the union of the petrous with the squamous 
portion of the bone are usually perceptible in the adult. 

Articulations .—With five bones: occipital, parietal, sphenoid, in¬ 
ferior maxillary, and malar. 
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Attachment of Muscles. —To fourteen : by the squamous portion, 
to the temporal; by the zygoma, to the inasseter; by the mastoid por¬ 
tion, to the oecipilo-frontalis, splenius capitis, stemo-mastoid, trachelo- 
mastoid, digastricus and retrahens aurem j by the styloid process, to 
the stylo-jlharyngeus, stylo-hyoidens, stylo-glossus, and two ligaments, 
the stylo-hyoid and stylo-maxillary; and by the petrous portion, to 
the levator palati, tensor tympani, and stapedius. 

Sphenoid Bone.— The sphenoid (o<pr)v, a wedge) is an irregular 
bono situated at the base of the skull, wedged between the other bones 
of the cranium, and entering into the formation both of the cranium 
and face. It bears some resemblance, in form, to a bat with its wings 
extended, and is divisible into body, wings, and processes. 

The body forms the central mass of the bone, from which the wings 
and processes are projected, from the upper and anterior part of the 
body extend on each side two small triangular plates—the lesser 
wings; from either side and expanding laterally are the greater wings; 
proceeding backwards from the base of the greater wings, the spinous 
processes, and downwards, the pterygoid processes. 

The body presents for examination a superior or cerebral surface, 
an antero-iulcrior surface, and a posterior surface. 

Superior Surface. —At the anterior extremity of th is j snface is a 
small projecting plate, the ethmohial spine, and spreading out on 
either sfde the lesser wings. Behind the ethmoidal spine in the 
middle line is a rounded elevation, the olivary process, which supports 
the commissure of the optic nerves; and on either side of the posterior 
margin of this process is a tubercle, the middle clinoidprocess. Pass¬ 
ing outwards and forwards from the olivary process, are the optjp 
foramina, which transmit the optic nerves and ophthalmic arteries. 
Behind the optic foramina are two sharp tubercleB, the anterior clinoid 
processes, which are the inner terminations of the lesser wings. Be¬ 
neath these processes, on the sides of the olivaay process, are two 
depressions* for the last turn of the internal carotid arteries. Behind 
the olivary process is the sella turcica (ephippium), the deep fossa 
which lodges the pituitary glaud and circular sinus; behind and some¬ 
what overhanging the sella turcica, is a broad rough plate (dorsum 
ephippii) bounded at each angle by a tubercle, the posterior clinoid 
processes; and behind this plate an inclined surface (clivus Blumen- 
bachii), which is continuous with the basilar process of the occipital 
hone. On either side of the sella turcica is a broad groove ( carotid ) 
which lodges the internal carotid artery, the cavernous sinus, and the 
orbital nerves. Immediately external to this groove, at the junction 
of the greater wings with the body, are four foramina: the first is a 
broad interval, the sphenoidal fissure, which separates the greater and 

* These depression* are occasionally, as in a.-kull before me,converted into 
foramina by the extension of a short bony pillar from the middle to the anterior 
clinoid process. 

D 2 
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lesser wings, and transmits the third, fourth, the three branches of the 
ophthalmic division of the fifth and the sixth nerves, and the oph¬ 
thalmic vein. Behind and beneath this fissure is the foramen rotundum 
for the superior maxillary nerve; and still farther back, in the base of 
the spinous process. Vac foramen ovale for the inferior maxiltery nerve. 
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artcria mem.jgea parva, aud neryus petrosus superfieialis minor. 
Behind the foramen ovale, near the apex of the spinous process, is the 
foramen spinosum for the artcria meningea media. 

Upon the anlero-inferior surface of the sphenoid is a long flattened 
spine or crest, the superior part of which, crista sphenoidalis, articulates 
with the central lamella of the ethmoid, while the inferior part, longer 
arid sharper, the rostrum sphenoidale, is intended to be inserted into 
the sheath formed by the upper border of the vomer. On either side 


* The superior or cdrebral surface of the sphenoid bone. I. The processus 
olivaris. 2. The ethmoidal spine. 3. The lesser wing of the left side. 4. The 
cerebral surface of the greater wing of the same side. 5. The spinous pro¬ 
cess. 6. The extremity of the pterygoid process of the same side, projecting 
downwards from the under surface of the body of the bone. 7. The foramen 
opticum. 8. The anterior clinoid process. 9. The groove by the side of the sella 
turcioa; for lodging the internal carotid artery, cavernous plexus, cavernous 
sinus, and orbital nerves. 10. The sella turcica; the two tubercles in front 
of the figure are the middle clinoid processes. 11. The posterior boundary 
of the sella turcica; its projecting angles are the posterior clinoid processes. 
12. The basilar portion of the bone. 13. Part ofthe sphenoidal fissure. 14. The 
forameu rotundum. 15. The foramen ovale. 16. The foramen spinosum. 
17. The angular interval which receives the apex of the petrous portion of the 
temporal bone. The posterior extremity of the Vidian canal terminates at 
this angle. 18. The spine of the spinous process; it affords attachment to the 
internal lateral ligament of the lowerjaw. 19. The border of the greater wing 
and spinous process, which articulates with the anterior part of the squamous 
portion of the temporal bone. 20. The internal border of the spinous process, 
which assists in the formation of the foramen lacerum bosis cranii. 21. That 
portion of the greater ala which articulates with the anterior inferior angle 
of the parietal bone. 22. The portion of the greater ala which articulates 
with the orbital process ofthe ftwital bone. 
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of the crista sphenoidalis is an irregular opening leading into the 
sphenoidal cells. The sphenoidal cells, which are absent in the young 
subject, are divided by a median septum which is continuous with the 
crista, and arc partially closed by two thin plates of bone (frequently 
broken a\»y), the sphenoidal spongy hones. On each side of the splie- 


Fig . 2!.* 



noidal cells arc the outlets of the. optic foramina, aphetflfuial fissures, 
and foramina rotunda, the lesser and greater wings; and, below, the 
pterygoid processes. 11 pon tlie under surface of the body arc two 
tliiu plates of bone (processus vayinales ) proceeding from the base of 
the pterygoid process at euch side, and intended for articulation with 
the borders of the vomer. On each of these plates, cIobc to the root 
of the pterygoid process, is a groove (sometimes a complete canal) Con¬ 
verted into a canal by the palate bone, the pterygo-patatine canal for 
the ptcrygo-paiatine artery'; and traversing the roots of the pterygoid 
processes at their uniou with the body of the bone, are the two ptery¬ 
goid or Vidian canals, which give passage to the Vidian nerve and 
artery at each side. 1 

The posterior surface is flat and rough, and articulates with the 
basilar process of the occipital bone. In the adult this union is usually 
completed by bone; from which circumstance the sphenoid, in con¬ 
junction with the occipital, is described by Soemmeriug and Meckel 
as a single bone, under the name of spheno-occipital. The posterior 


* The antero-inferlor view of the sphenoid bone. 1. The ethmoid spine. 
2. The rostrum. 3. The sphenoidal spongy bone, partly closing the left open¬ 
ing of the sphenoidal cells. 4. The lesser wing. 3. The foramen opticum, 
piercing the base of the lesser wmg, 6. The sphenoidal fissure. 7. The 
foramen rotundum. 8. The orbital surfaceof the greater wing. 9. Its tem¬ 
poral surface. 10. The pterygoid ridge. 11. The pterygo-palatlne canal. 
12. The foramen of entrance to the Vidian canal. 13.. The Internal ptery¬ 
goid plate. 14. The hamular process. 15 The external pterygoid plate. 
16. Tho foramen spinosum. 17. The foramen ovale. 18. The extremity of 
the spinous process of the sphenoid. 
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surface is continuous on each side with the spinous process, and at the 
angle of union is the termination of the Vidian canal. 

The lesser wings (processes of Ingrassias) arc thin and triangular, 
the base being attached to the upper and anterior part of the body of 
the sphenoid, and the apex extended outwards, and terminating in an 
acute point. The anterior border is irregularly serrated, the posterior 
being free and rounded, and received into the fissure of Sylvius of the 
cerebrum. The inner extremity of this border is the anterior elinoid 
process, which is supported by a short pillar of bone, giving attach¬ 
ment to a part of the common tendon of the muscles of the orbit. 
The lesser wing forms the posterior part of the roof of the orbit, and 
its base is traversed by the optic foramen. 

The greater wings present three surfaces; a superior or cerebral, 
which Conns part of the middle fossa of the base of the skull, an ante¬ 
rior surface, which assists in forming the outer wall of the orbit, and 
an external surface, divided into two parts by the pterygoid ridge. The 
superior part of the external surface enters into the formation of the 
temporal fossa, and the inferior portion forms part of the zygomatic 
fossa. The pterygoid ridge, dividing the two, gives attachment to the 
upper origin of the ptcrygoideus externus muscle. 

The spinous processes project backwards at each side from the base 
of the greg/nr wings of the sphenoid, and are received into the angu¬ 
lar intervals titetween the squamous and petrous portions of the tem¬ 
poral bones. Piercing the base of each process is a large oval opening, 
"the foramen ovale ; nearer its apex a smaller opening, the foramen 
spinosum; and extending downwards from the apex, a short spine, 
which gives attachment to the internal lateral ligament of the lower 
jaw and to the laxator tympani muscle. The external border of the 
spSnous process is rough, to articulate with the lower border of the 
squamous portion of the temporal bone; the internal forms the anterior 
boundary of the foramen lacerum basis cranii, and is somewhat grooved 
for the reception of the Eustachian tube. 

The pterygoid processes descend perpendicularly from the base of 
the greater wings, find form in the articulated skull the lateral boun¬ 
daries of the posterior nares. Each process consists of an external 
and internal plate, and an anterior Bin-face. The external plate is 
broad and thin, giving attachment, by its external surface, to the ex¬ 
ternal pterygoid muscle, and by its internal surface to the internal 
pterygoid. This plnte is sometimes pierced by a foramen, which is not 
unfrequently formed by a process of communication passing between 
it and the spinous process. The internal pterygoid plate is long and 
narrow, ana terminated at its extremity by a curved hook, the hamu- 
lar process, around which plays the tendon of the tensor palati ronscle. 
At the base of the internal pterygoid plate is a small oblong depres¬ 
sion, the scaphoid fossa, from which arises the circumfiexus or tensor 
palati muscle. The interval between the two pterygoid plates is the 
pterygoid fossa; and the two plates are separated inferiorly by an 
angular notch (palatine), which receives the tuberosity, or pterygoid 
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process, of the palate bone. The anterior surface of the pterygoid 
process is broad near its base, and supports Meckel’s ganglion. The 
base of the process is pierced by the Vidian canal. 

Development. —By twelve centres ■■ four for the body, viz. two for 
its anterior (spheno-orbital), and two for its posterior part (spheno- 
temporal); four for the four wings; two for the internal pterygoid 
plates, and two for the sphenoidal spongy bones. Ossification com¬ 
mences in the various pieces of the sphenoid in the following order:— 
greater ala', at about the same time with the other bones of the 
cranium; lesser aim and posterior body, at the end of the second 
month; anterior body at the end of the third; internal pterygoid 
plate and spongy bones, between the period of birth and the second 
year. Osseous union occurs first between the centres for the posterior 
body, and at about the same time between each centre of the anterior 
body and its corresponding (lesser) ala; the third union takes place 
between the internal pterygoid plate and the greater ala; the fourth 
between the two centres of the anterior body, and at the same time 
between the anterior and posterior body. This is the state of union 
at birth, the houe consisting of five centres, one being the body and 
lesser aim; one, on each side, the great ala and internal pterygoid 
plate; and the remaining two flic sphenoidal spongy bones. The 
greater alto unite with the body during the first ycar^he spongy 
bones after puberty; and the body of the sphenoid wlih the basilar 
procedk of the occipital bone between eighteen and twenty-five. 

Articulations. —With twelve bones; that is, with all the bones of 
the head, and five of the faec, viz. the two malar, two palate, and the 
miner. 

Attachment of Muscles. —To tv’elve pairs: temporal, external ptery¬ 
goid, internal pterygoid, superior constrictor, tensor palati, laxdtor 
tympani, levator palpebnc, obliquus superior, superior rectus, internal 
rectus, inferior rectus, and external rectus. 

Ethmoid Bone.— The ethmoid (ifipbi, a sieve) is a square-shaped 
cellular bone, situated between the two orbits, at the root of the* nose, 
and perforated upon its upper surface by n number of small openings, 
from which peculiarity it has received its name. It consists of a 
perpendicular lamella and two lateral masses. 

The perpendicular lamella is a thin central plate, which articulates 
with the vomer and cartilage of the septum, and assists in forming 
the septum of the nose. It is surmounted superiorly by a thick and 
strong process, the crista galli, which projects into the cavity of the 
skull, and gives attachment to the falx cerebri. From the base of 
the anterior border of this process there project forward two small 
plates, alar processes , which are received into corresponding depres¬ 
sions in the frontal bone, and often complete posteriorly the foramen 
erncum. On each side of the crista galli, upon the upper surface of 
the bone, is a thin and grooved plate perforated by a number of small 
openings, the cribriform lamella, which supports the bulb of the 
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Fig. 22.< 



olfactory nerve, and gives passage to its filaments, and io the nasal 
branch of the ophthalmic nerve. In the middle of the groove of this 
lamella the foramina pierce the bone 
completely, bat at cither side they 
are the apertures of cantls, which 
run for some distance in the sub¬ 
stance of the central lamella, inner 
wall of the lateral mass, and spongy 
bones. The opening for the nasal 
nerve is a narrow slit in the ante¬ 
rior part of the cribriform lamella, 
close to the crista galli. The eribri- 
form lamella serves to connect the 
r ' : ‘ lateral masses with the perpendicu¬ 
lar plate. 

The lateral masses (labyrinlhi) 
arc divisible into an internal and 
external surface, and four borders, 
superior, inferior, anterior, and pos¬ 
terior. The internal surface is rough and slightly convex, and 
forms the external boundary of the upper part of the nasal fossee. 
Towards thjyiosterior border of this surface is a narrow horizontal 
fissure, the sFJierior meatus of the nose, the upper margin of which is 
thin, and somewhat curled inwards; hence it is named the superior 
turbinated bone (concha superior). Below the meatus is the convex 
surface of another thin plate, which is curled outwards, and forms the 
lower border of the mass, the middle turbinated bone (concha media). 
The external surface is quadrilateral and smooth ; lienee it is named 
os' planum, and, from its thinness, lamina papyracea; it enters into 
the formation of the inner wall of the orbit. 

The superior border is irregular and cellular, the cells being com¬ 
pleted by the edges <jf the ethmoidal fissure of the frontal bone. This 
border is crossed by two grooves, sometimes complete canals, opening 
into foe orbit by the anterior and posterior ethmoidal foramina. The 
inferior border iB formed internally by the lower border of the middle 
turbinated bone, and externally by a concave irregular fossa, the upper 
boundary of the middle meatus. The anterior border presents a 
number of incomplete cells, which are closed by the superior maxillary 


* The ethmoid bone seen from above and behind. 1. The central lamella. 
2, 2. The lateral masses; the numbers are placed on the posterior border of 
the lateral mass at each side. 3. The crista galli process. 4. The cribriform 
plate of the left side, pierced by its foramina. 3. The hollow space imme¬ 
diately above and to the left of this number is the superior meatus. 6. The 
superior turbinated bone. 7. The middle turbinated bone; the numbers 5, 
f>, 7, are situated upon the internal surface of the left lateral mass, near Its 
posterior part. The Interval between these parts Is the superior meatus. 
8. The external surface of the lateral mass, or os planum. 9. The superior 
or frontal border of the lateral mass, grooved by the anterior and posterior 
ethmoidal canals. 10. Refers to the concavity of tho middle turbinated bone, 
which is the upper boundary of the middle meatus. 
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and lachrymal bone; and the posterior border is irregularly cellular, 
to articulate with the sphenoid and palate bones. 

The Intend masses are composed of cells, which are divided by n thin 
partition into anterior and posterior ethmoidal cells. The anterior, tile 
most numerous, communicate with the frontal sinuses, and open by 
means of au irregular and incomplete tubular canal, the infundibulum, 
into the middle meatus. The posterior cellfewer in number, open 
into the superior meatus. 

Development .—lly three centres: one for each lateral mass, and one 
for the perpendicular lamella. Ossification commences in the lalertd 
masses at about the beginning of the fifth month, appearing first in the 
os planum, aud then in the spongy bones. During the latter half of 
the first year after birth, the central lamella and lamina cribrosa begin 
to ossify, and are united to the lateral masses by the beginning of the 
second year. The cells of the ethmoid are developed in the course of 
the fourth and fifth year. 

Articulations .—With thirteen bones: two of the cranium,—the 
frontal and sphenoid; idle rest of the face, viz. the nasal, superior 
maxillary, lachrymal, palate, the inferior turbinated, aud the vomer. 

No muscles are attached to this bone. 

• 

BONES OF THE ►FACE. 

The fpee is composed of fourteen bones; viz. the 
Two nasal, Two palate, 

Two superior maxillary, Two inferior turbinated, 

Two lachrymal. Vomer, 

Two malar, Inferior maxillary. 

Nasal Bones. —The nasal (fig. 28) are two small quadrangular 
bones, forming by their union the bridge and base of the nose. Upon 
the upper surface they are convex, and pierced by a foramen for a 
small artery; on the under surface they are somewhat concave, aud 
marked by a groove, which lodges the nasal branch of the ophthalmic 
nerve. The superior border is narrow and thick, the inferior broad, 
thin, and irregular. 

Development .—By a single centre for each bone, the first ossific 
deposition making its appearance at the same time as in the vertebne. 

Articulations .—With four bones: frontal, ethmoidal, nasal, aud 
superior maxillary. 

Attachment of Muscles .—It has in relation with it the pyramidalis 
nasi and compressor nasi; hut neither of these muscles is inserted 
into it. 

Superior maxillary Bones. —The superior maxillary are the 
largest bones of the face, with the exception of the lower jaw; they 
form, by their union, the whole of the upper jaw, and assist in the 
construction of the nose, the orbit, the cheek, and the palate. Each 
bone is divisible into a body and four processes. 
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The body !S triangular in form, and hollowed in its interior into 
a large cavity, the antrum maxillare (antruin of Highmore). It 
presents for examination four sur¬ 
faces, external or facial, internal or 
nasal, posterior or zygomatic, and 
superior or orbital. 

The external, or facial surface, 
forms the anterior part of the bone; 
it is irregularly concave, and pre¬ 
sents a deep depression towards its 
centre, the canine fossa, which gives 
attachment to two muscles, the com¬ 
pressor nasi and levator angali oris. 
Immediately above this fossa is the 
infra-orbital foramen, the termina¬ 
tion of the iufrn-orbital canal, trans¬ 
mitting the superior maxillary nerve 
and infra-orbital artery; and above 
the infra-orbital foramen, the lower 
margin df the orbit, continuous 
'externally with the rough articular 
surface citjhe malar process* and internally with a thick ascending 
plate, the nffial process. Towardo the middle line of the face this 
surface is bounded by the concave border of the opening of the nose, 
which is projected forwards at its inferior termination into a sharp 
process, forming, with a similar process of the opposite bone, the 
nasal spine. Ucncath the nasal spine, and above the two superior 
incisor teeth, is a slight depression, the incisive, or myrtiform fossa, 
i^tiich gives origin to the depressor labii superioris alecque nasi muscle. 
The myrtiform fossa is divided from the canine fossa by a perpen¬ 
dicular tidge, corresponding with the direction of the root of the canine 
tooth. The inferior boundary of the facial surface is the alveolar 
process which contains the teeth of the upper jaw; and it is separated 
front the zygomatic surface by a strong projecting eminence, the malar 
process. 

The 'internal , or nasal surface, presents a large irregular opening, 
leading into the antrum maxillare; this opening is nearly closed in the 

* The superior maxillary bone of the right side, as seen from the lateral 
aspect. 1. The external or facial surface; the depression in which the figure 
is placedis the canine fossa. 2. The posterior, or zygomatic surface. 3. The 
superior ororbital surface. 4. The infra-orbital foramen; it is situated imme¬ 
diately below the number. 5. The infra-orbltul canal, leading to the infra¬ 
orbital foramen. 6. The inferior border of the orbit. 7. The malar process. 
8. The nasal process. 9. The concavity forming the lateral boundary of the 
anterior nares. 10. The nasal spine. 11. The incisive, or myrtiform fossa. 
12. The alveolar process. 13. The internal border of the orbital surface, which 
articulates with the ethmoid and palato bone. 14. The concavity which arti¬ 
culates with the lachrymal tone, and form * the commencement of the nasal 
duct. 15. The crista nasalls of the palato process, i. The two incisor teeth. 
r. The canine. 6. The two bicuspldati. m. The three moiaros. 
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articulated skull by the ethmoid, palate, lachrymal, and inferior turbi¬ 
nated bones. The cavity of the antrum is somewhat triangular, corre¬ 
sponding in shape with the form of the body of the bone. Upon its 
inner wall are numerous grooves, lodging branches of the superior max¬ 
illary nerva, and projecting into its floor several conical processes, corre¬ 
sponding with the roots of the first and second molar teeth. In front 
of the opening of the antrum is the strong ascending plate of the nasal 
process, marked interiorly by a rough horizontal ridge (crista turbina- 
lis inferior), which gives attachment to the inferior turbinated bone. 
The concave depression immediately above this ridge corresponds with 
the middle meatus of the nose, and that below the ridge with the in¬ 
ferior meatus. Between the nasal process and the opening of the an¬ 
trum, is a deep vertical groove (sulcus lachrymalis), which is converted 
into a canal by the lachrymal and inferior turbinated bone, and con¬ 
stitutes the nasal duct. The superior border of the nasal surface is 
irregularly cellular, and articulates with the lachrymal and ethmoid 
bone; the posterior border is rough, and articulates with the palate 
bone; the anterior border is sharp, and forms the free margin of the 
opening of the nose; and from the inferior border projects inwards a 
strong horizontal plate, the palate process. 

The posterior surface may be called zygomatic, from forming part of 
the zygomatic fossa; it is bounded externally by the malar lejoccss, and 
internally by a rough aud rounded border, the tnberoWfty, which is 
pierced by a number of small foramina (foramina alveolaria posteriors), 
giving passage to the posterior dental nerves tmd branches of the 
superior dental artery. The lower part of this tuberosity presents a 
rough oval surface, to articulate with the palate bone, and immediately 
above and to the inner side of this articidar surface a smooth groove, 
which forms part of the posterior palatine canal. The superior border 
is smooth and rounded to form the lower boundary of the spheno¬ 
maxillary fissure, aud is marked by a notch, the commencement of the 
infra-orbital canal. The inferior boundary is (&e alveolar process, 
containing the last two molar teeth. 

The orbital surface is triangular and thin, and constitutes theldoor 
of the orbit. It is bounded internally by an irregular edge, which 
articulates with the palate, ethmoid, and lachrymal bone; posteriorly, 
by the smooth border which enters into the formation of the spheno¬ 
maxillary fissure; and, anteriorly, by a convex margin, partly smooth 
and partly rough, the smooth portion forming part of the lower border 
of the orbit, and the rough articulating with the malar bone. The 
middle of this surface is channelled by a deep groove and canal, the 
infra-orbital, which terminates at the infra-orbital foramen; and near 
the root of the nasal process is a slight depression, marking the origin 
of the inferior oblique muscle of the eyeball. 

The four processes of the superior maxillary bone are the nasal, 
malar, alveolar, and palate. 

The nasal process ascends by the side of the nose, to which it forms 
the lateral boundary, and articulates with the frontal and nasal bone 
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By its external snrface it gives attachment to the levator labii snpe- 
rioris alieque nasi, and to the orbicularis palpebrarum muscle. Its 
internal surface contributes to form the inner wall of the nares, and is 
marked transversely by a horizontal ridge (crista tnrbiualis superior), 
which divides it into two portions, one above the ridge irregular and 
uneven, for giving attachment to and completing the cells of the 
lateral mass of the ethmoid ; the other below, smooth and concave, cor¬ 
responding with the middle meatus. The posterior border is thick, 
and hollowed into a groove for the nasal duct. The margin of the 
nasal process, which is continuous with the lower border of the orbit, 
is sharp and marked by a small tubercle, which serves as a guide to 
the introduction of the kuife in the operation for fistula lachrymalis. 

The ..malar process, large and irregular, is situated at the angle of 
separation between the facial and zygomatic surfaces, and presents a 
triangular surface for articulation with the malar bone. 

The alveolar process forms the lower margin of the bone; it is 
spongy and cellular in texture, and excavated into deep holes for the 
reception of eight teeth. 

The palate process is thick and strong, and projects horizontally 
inwards from the inner surface of the body df the bone. Superiorly, 
it is concave and smooth, and foods the floor of the nares ; interiorly, 
il is also com'avc but uneven,< and assists in the formation of the roof 
of the palate! This surface is marked by a deep groove, which lodges 
the posterior palatine nerve and artery. Tts internal edge Is raised 
into a ridge (crista nasalis), which, with a corresponding ridge in the 
opposite bone, forms a groove for the reception of the. vomer. The pro¬ 
longation of this ridge forwards beyond the level of the facial surface 
of the bone is the nasal spine. At the anterior extremity of its nasal 
surface is a foramen, which leads into a canal formed conjointly by 
the two superior maxillary bones, the anterior palatine (anal. The 
termination of this canal is situated immediately behind the incisor 
teeth, hence it is akio named the incisive foramen. Associated with 
the incisive openings and canal arc two smaller canals, the naso-pala- 
tinet which transmit the naso-palatine nerves. These canals are 
situated in the walls of the incisive canal, and terminate interiorly in 
that canal, either by separate openings or conjoined. 

Development .—By four centres: one for the anterior part of the 
palate and incisive portion of the alveolar process (the permanence of 
this piece constitutes the intermaxillary hone of animals); one for that 
portion of the bone lying internally to the infra-orbital canal and fora¬ 
men ; one for that portion lying externally to the infra-orbital groove 
and canal; and one for the palate process. The superior maxillary 
bone is one of the earliest to show signs of ossification, this action 
beginning in the alveolar process, and being associated with the early 
development of teeth. The early development of the alveolar process, 
and the consequent fusion at this point of the original pieces, explains 
the difficulties which have been felt by anatomists in determining the 
precise number of the ossifying centres of this bone. 
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Articulations .—With nine bones; viz. with two of the cranium, 
and with all the bones of the face, excepting the inferior maxillary. 
These are, the frontal and ethmoid ; nasal, lachrymal, malar, inferior 
turbinated, palate, vomer, and its fellow of the opposite side. 

Attachmnl of Muscles .—To nine: orbicularis palpebrarum, obi i- 
quus inferior oculi, levator labii superioris aheque nasi, levator labii 
snperioris proprius, levator anguli oris, compressor nasi, depressor 
labii superioris absque nasi, buccinator, mnsseter. 

Lachrymal Bones (os unguis, from an imagined resemblance to 
a linger nail).—The lachrymal is a thin oval-shaped plate of bone, 
situated at the anterior and inner augle of the orbit. It may be 
divided into an external and internal surface 
and four borders. The external surface is 
smooth and marked by a vertical ridge, the 
lachrymal crest, into two portions, one of 
which is Hat. and enters into the formation 
of tlie orbit, henec may be called the orbital 
portion ; the other is concave, and lodges the 
lachrymal sac, hence, the lachrymal portion. 

The crest is expanded interiorly into a hook 
shaped process (hamulus laehrymalis), which 
forms part of the outer boundary oil the fossa 
lachrymMis. The internal surface is uneven, 
and completes the anterior ethmoid cells; it 
assists also in forming the wall of the nasal 
fosste and nasal duct. The four borders articulate with adjoining 
bones. 

Development.— By a single centre, appearing in the early part oT 
the third month. 

Articulations .—With four bones: two of the cranium, frontal and 
ethmoid; and two of the face, superior maxillary and inferior tur¬ 
binated bone. 

Attachment of Muscles .—To one muscle, the tensor tarsi, and to 
an expansion of the teudo oculi, the former arising from the orbital 
surface, the other beiug attached to the lachrymal crest. 

Mai.au Bones (mala, the check).—The malar (fig. 28) is the 
strong quadrangular bone which forms the prominence of the cheek. 
It is divisible into an external and internal surface and four processes, 
the frontal, orbital, maxillary, and zygomatic. The external surface 


He zi.* 



pruimuent nuge uetween tnese two portions is tne crest, a. Tlie lower termi¬ 
nation of the crest, the hamulus laehrymalis. 4. The superior border which 
articulates with the frontal bone. s. The posterior border, which articulates 
witli the ethmoid bone. 6. The anterior border, which articulates with the 
superior maxillary bone. 7. The border which articulates with the inferior 
turbinated bone. 
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is smooth and convex, and pierced by several small openings, which 
give passage to filaments of the tcmporo-malar nerve and minntc 
arteries. The internal surface is concave, partly smooth and partly 
rough; smooth where it forms part of the temporal fossa, and rough 
where it articulates with the superior maxillary bone. « 

The frontal process ascends perpendicularly to form the outer 
border of the orbit, and to articulate with the external angular pro¬ 
cess of the frontal bone. The orhital process is a thick plate, which 
projects inwards from the frontal process, and unites with the great 
ala of the sphenoid to constitute the outer wall of the orbit. It is 
pierced by several small foramina for the passage of temporo-malar 
filaments of the superior maxillary nerve. The maxillary process is 
broad, and articulates with the superior maxillary bone. The zygo¬ 
matic process, narrower than the rest, projects backwards to unite 
with the zygoma of the temporal bone. 

Development. —By a single centre; in rare instances by two or 
three. In many animals the malar bone is permanently divided into 
two portions, orbital and malar. Ossification commences in the 
malar bone soon after the vertebrae 

Articulations. —With four bones: three of the cranium, frontal, 
temporal, and sphenoid; and one -of the face, the superior maxillary 
bone. „ 

Attachment of Muscles. —To five: levator labii superioris proprius, 
zygomaticus minor and major, masseter, and temporal. 

I’a r.ATK Bones. —The palate bones 
are situated at the posterior part of 
the nares, where they enter into the 
formation of the palate, the side of 
the nose, and the posterior part of the 
floor of the orbit; hence they might, 
with great propriety, be named the 
palato-naso-orbital bones. Each bone 
resembles in general form the letter L, 
and is divisible into a horizontal plate, 
a perpcndicnlar plate, and a pterygoid 
process or tuberosity. 

The horizontal plate is quadrilateral; 
and presents two surfaces, one superior, 
which enters into the formation of the 
floor of the nares, the other inferior, 

* A posterior view of the right palate bone in its natural position ; it is 
slightly turned on one side, to obtain a sight of the internal surface of the per¬ 
pendicular plate (z). 1. The horizontal plate of the bone; its upper or nasal 
surface. 2. The perpendicular plate; its internal or nasal surface. 3,10,11. 
The pterygoid process or tuberosity: 4. Thephick internal border of the hori¬ 
zontal plate, which, articulating with the similar border of the opposite bone. 
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forming the posterior part of the hard palate. The superior surface 
is concave, and rises towards the middle line, where it unites with its 
fellow of the opposite side and forms part of a crest (crista nasalis), 
which articulates with the vomer. The inferior surface is uneven, 
and marked by a slight transverse ridge, to which is attached 
the tendinous expansion of the tensor palati muscle. Near its 
external border are two openings, one large and one small, the 
posterior palatine foramina; the former transmits the posterior pala¬ 
tine nerve and artery, and the latter the middle palatine nerve. The. 
posterior border is concave, and presents at its inner extremity a 
sharp point, which with a corresponding point in the opposite bone 
constitutes the pa/ale spine for the attachment of the azygos uvula; 
muscle. 

The perpendicular plate is also quadrilateral; and presents two sur¬ 
faces, one internal or nasal, forming a part of the wall of the nares 
the other external, bounding the spheno-mnxillary fossa and antrum. 
The internal surface is marked near its middle by a horizontal ridge 
(crista turbimdis inferior), to which is united the inferior turbinated 
bone; and, at about half an inch above this is another ridge (crista 
turbinnlis superior) for the attachment of the middle turbinated hone. 
The concave surface below the inferior ridge is the lateral boundary 
of the inferior meatus of the nose; that between the two ridjjcs corre¬ 
sponds with the middle meatus, and tin; surface above the superior 
ridge with the superior meatus. The external surface, extremely irre¬ 
gular, is rough on eacli side for articulation with neighbouring bones, 
nnd smooth in the middle to constitute the inner boundary of the 
sphcno-maxillary fossa. This smooth surface terminates interiorly in 
a deep groove, which being completed by the tuberosity of the supe¬ 
rior maxillary bone and pterygoid process of the sphenoid, forms the’ 
posterior palatine canal. 

Near the upper part of the perpendicular plate is a large oval notch 
completed by the sphenoid, the sphenopalatine foremen, which trans¬ 
mits the splicno-palatinc nerves and artery, and serves to divide the 
upper extremity of the, bone into two portions, an anterior or orbital, 
and a posterior or sphenoidal portion. The orbital portion is hollow 
within, and presents five surfaces externally, three articular, and two 
free; the three articular are, the anterior, which looks forward and 
articulates with the superior maxillary bone, the internal with the 
ethmoid, and the posterior with the sphenoid. The free surfaces arc 

forms the crista nasalis for the reception of the vomer. 5. pointed pro- 
cess, which, with a similar process of the opposite bone, forms the palate spine. 

6. The horizontal ridge which gives attachment to the inferior turbinated 
bone; the concavity below this ridge enters into the formation of the inferior 
meatus, and the concavity (2) above the ridge into that of the middle meatus. 

7. The spheno-palatine notch. 8. The orbital portion. 9. The crista tur- 
binalis superior for the middle turbinated hone. 10. The middle facet of the 
tuberosity, which enters into the formation of the pterygoid fossa. The 
facets 11 and 3 articulate with the two pterygoid plates, 11 with the internal, 
and 3 with the external. 
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the superior or orbital, which forms the posterior part of the lloor of 
the orbit, and the external, which looks into the spheno-maxillary fossa. 

The sphenoidal port? on,much smaller 
than the orbital, has three surfaces, 
two lateral and one superior. The ex¬ 
ternal lateral surface enters into thefor- 
rnation of the spheno-maxillary fossa; 
the internal lateral forms part of 
the lateral boundary of the nares; and 
the superior surface articulates with 
the under part of the body of the sphe¬ 
noid bone, and assists the sphenoidal 
spongy bones in closing the sphenoidal 
sinuses. This portion takes part in 
the formation of the pterygo-palatinc 
canal. 

The ‘pterygoid process or tuberosity 
of the palate hone is the thick and rough process which stands back¬ 
wards from tin; angle of union of the horizontal with the perpendicular 
port ion of the bone. It is received into the angular fissure, which exists 
between the two plates of the pterygoid process at their inferior extre¬ 
mity, ai^l presents three surfaces: one concave ami smooth, which 
forms part of the pterygoid fossa.; and one at each side to articulate 
with the pterygoid plates. The autcrior face of this process Is rough, 
and articulates with the superior maxillary hone. 

Development y a single centre, which appears in the angle of 
union between the horizontal and perpendicular portion, at the same 
time with ossification in the vertebra?. 

• Articulations .—With sir bones: two of the cranium, Ihc sphenoid 
and ethmoid; and four of the face, this superior maxillary, inferior 
turbinated bone, vomer, and the palate hone of the opposite side. 

Attachment of J^luscfes. —To four .* the tensor pnlati, azygos uvuUe, 
internal and external pterygoid. 

Inferior turbinated Bones. —The inferior turbinated or spongy 
bone, is a thin layer of light aud porous bone, attached to the crista 
turbinalis inferior of the inner wall of the nares, and projecting in¬ 
wards towards the septum narium. The inferior turbinated hone is 
broad in front, narrow and tapering behind, and slightly curled upon 
itself, so as to bear some resemblance to one valve of a bivalve shell, 

* The per^pdicular plate of the palate bone seen upon its external or 
spheno-maximfry surface. 1. The rough surface ofthis plate, which articulates 
with the superior maxillary bone and bounds the antrum. 2. The posterior 
palatine canal, completed by the tuberosity of the superior maxillary bone 
and pterygoid process. The rough surface to the left of the canal (2) arti¬ 
culates with the internal pterygoid plate. 3. The splieno-palatine notch. 
4, 5, »». The orbital portion of the perpendicular plate. 4. The spheno¬ 
maxillary facet of this portion ; 6, its orbital facet; 6, its maxillary facet, to 
articulate with the superior maxillary bone. 7. The sphenoidal portion of 
the perpendicular plate. 8. The pterygoid process or tuberosity of the bone. 
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hence its designation, concha inferior. The hone presents for examina¬ 
tion a convex and a concave surface, and a superior and an inferior 
border. The convc.r surface looks inwards and upwards, and forms 1 he 
inferior boundary of the middle meatus uaris ; it. is marked by several 
longitudinal grooves lor branches of the spheno-pnlatine nerve and 
artery. The concave surface looks downwards and outwards, and 
constitutes the roof of the inferior meatus. Tin; superior border is 
irregular: it is attached to the crista turbinalis inferior of the superior 
maxillary bone in front, to the same erost on the palate bone behind, 
and between those attachments gives oft* two, and sometimes three, 
thin and laminated processes. The most anterior of these processes, 
processus lachn/malis , articulates with the lachrymal bone, and assists 
in completing t in; nasal duet. The middle, process, processus ma.riliar is. 
descends and assists in closing the antrum maxillarc; while the poste¬ 
rior, processus ethmoidal is, which is often wanting, ascends towards 
the ethmoid bone, and also takes part in the closure of the antrum 
maxillarc. The inferior border is rounded, anil thicker than tin; rest 
of the bone. 

Deretopmenf. —By a single centre, which appears at about the 
middle of the first year. 

If affords no attachment to muwles. 

A r lie at alio ns. —With four hones: the ethmoid, superior jpnx illary, 
lachrymal, and palate. • 

• 

Vomer.—T he vomer is a thin, quadrilateral plate, of bone, forming 
the posterior and inferior part of the septum of the imres. 

The superior border is broad and expanded, to articulate, in the 
middle, with the under surface of the body of the sphenoid, and on 
each side with the processus vaginalis of the pterygoid process. TBfc 
anterior part of this border is hollowed into a sheath for the reception 
of the rostrum of the sphenoid. The inferior border is Ijiiii and 
irregular, aud is received into the grooved sunnnit^if the crista nasalis. 
The posterior border is sharp and free, and forms the posterior division 
of the two nares. The anterior border is more or less deeply grdbvcd 
for 1 he reception of the central lamella of the ethmoid and the cartilage 
of the septum. This groove is an indication of the early constitution of 
tin 1 hone of two lamellrc, united at the inferior border. The vomer not 
unfrequent ly presents a convexity to one or the other side, generally, 
it is said, to the left. 

Development. —By a single centre, which makes its appearance at 
the same time with those of the vertebra: Ossitieatiq^ begins from 
below and proceeds upwards. At birth, the vomer presents the form 
of a trough in the concavity of which the cartilage of the septum nasi 
is placed; it is this disposition which subsequently enables the hone 
to embrace the rostrum of the sphenoid. 

The vomer has no muscles attached to it. 

Articulations. —\Vith«>boncs: the sphenoid,ethmoid, two superior 
maxillary, and two palate hones, and with the cartilage of the septum. 

K • 
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Inferior maxillary Bone. —The lower jaw is the arch of bone 
which contains the inferior teeth; it is divisible into a horizontal 
portion or body, and a perpendicular portion, the ramus, at each 
side. 

Upon the extern a! surface of the body of the bone, at/he middle 
line, and extending from between the two lirst incisor teeth to the 
chin, is a slight ridge, crista men t a Us, which indicates the point of 
conjunction of the lateral halves of the bone in the young subject, the 
symphysis. Immediately external to this ridge *is a depression which 
gives origin to the depressor labii inferioris muscle; and, corresponding 
with the root of the lateral incisor tooth, another depression, the 
incisive fossa, for the levator labii inferioris. Further outwards is an 
oblique: opening, the mental foramen, for the exit of the inferior dental 
nerve and artery; and below this foramen is the commencement of an 
oblique ridge, which runs upwards and outwards to the base of the 
eoronoid process, and gives attachment to the depressor anguli oris, 
platysma myoidcs, and buccinator muscle. Near tin* posterior part 
of this surface is a rough impression made by the masseler muscle ; 
and immediately in front of this impression, a groove may occasionally 
he seen for the facial artery. The projecting tuberosity at the poste¬ 
rior extremity of the lower jaw, *at the point where the body and 
ramus meet, is the any/e. , 

Upon the internal surface of ill tJtody of the hone, at the symphysis, 
are two small pointed tubercles; immediately beneath these, two other 
tubercles, less marked and pointed; beneath them a ridge, and beneath 
the ridge two rough depressions of some size. These four points give 
attachment, from above downwards, to the geuio-hyo-glossi, genio- 
hyoidei, part of the inylo-hyoidei,and to tin; digastric muscles. Running 
outwards into the body of the bone from the above ridge is a prominent 
line, the mylo-hyoidean ridge , which gives attachment to the mylo- 
hyoideus muscle, and by its extremity to the ptery go-max illary ligament 
and superior constrictor muscle. Immediately above the ridge, and 
by the: side of the symphysis, is a smooth concave surface, which cor¬ 
responds with the sublingual gland; and below the ridge, and more 
externally, a deeper fossa for the submuxillary gland. 

The superior border of the body of the hone is the alveolar process, 
furnished in the adult with alveoli for sixteen teeth. The inferior 
border or base is roundedand smooth; thick and everted in front to 
form the chin, and thin bchiud where it merges into the auglc of the 
bone. 

Tin* ramus is a strong square-shaped process, differing in direction 
at various periods of life; thus, in the fojtus and infaut, it is almost 
parallel with the body; in youth it is oblique, and it gradually 
approaches the vertical direction until manhood; in old age, after 
the loss of the teeth, it again declines, and assumes the oblique 
direction. Upon its external surface it is rough, for the attachment 
of the masseter muscle; and at the junction of its posterior border 
with the body of the bone is a rough tuberosity, the angle of the 
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lower jaw, which gives attachment by its inucr margin to the stylo- 
maxillary ligament. 

The upper extremity of the ramus presents two processes, separated 
by a concave sweep, the sigmoid notch . The anterior is the coconoid 
process; tt is sharp and 
pointed, and gives attach¬ 
ment by its inner surface 
to tin* temporal muscle. 

The anterior border of the, 
coronoid process is grooved 
at its lower part for the 
buccinator muscle. The 
posterior process is the 
condyle of the lower jaw, 
which is*lluttened from 
before backwards, oblique, 
in direction, and smooth 
upon its upper surface, to 
articulate with the glenoid 
cavity of the temporal bone. 

The constriction around 
the base of the condyle is its neck, into •which is inserted tl)« external 
ptengoid muscle. The sigmoid notch is crossed by the masseteric 
artery ifhd nerve. 

The internal svrfacc of the ramus is marked near its centre by a 
large oblique foramen, the inferior dental , for the entrance of tin* 
inferior dental artery and nerve, into the denial canal. Bounding this 
opening is a sharp margin, to which is attached the internal lateral 
ligament, and passing downwards from the opening a narrow groove 
which lodges the mylo-hyoidean nerve with a small artery and vein. 
To the uneven surface above and in front of the inferior deu/al fora- 
meu, is attached the temporal muscle, and to that below it, the internal 
pterygoid. The internal surface of the neck of the condyle gives 
attachment to the external pterygoid muscle; and the angle to the 
stylo-maxillary ligament. 

Development .—By two centres; one for each lateral half, the two 
sides meeting at the symphysis, where they become united. The 
lower jaw is the earliest of the bones of the skeleton to exhibit; 
ossification, with the exception of the clavicle; ossitic union of the 
symphysis takes place during the first year. 

* The lower jaw. 1. The body. 2. The ramus. 3. The symphysis. 4. The 
fossa for the depressor labii inferioris muscle. 5. The mental foramen, 6. The 
external oblique ridge. 7. The groove for the facial artery; the situation of the 
groove is marked by a notch in the bone a little in front of the number. 8. The 
angle. 9. The extremity of the mylo-hyoidean ridge. 10. The coronoid 
process. 11. The condyle. 12. The sigmoid notch. 13. The inferior dental 
foramen. 14. The mylo-hyoidean groove. 15. The alveolar process, t. The 
middle and lateral incisor tooth of one side. c. The canine tooth, h. The 
two bicuspides. m. The three moiares. 

K 2 • 





52 TABLE Of DEVELOPMENTS, ARTICULATIONS, ETC. 

Articulations. —With the glenoid fosste of the two temporal bones, 
through the medium of a iibro-cartilage. 

Attachment of Muscles.—To fourteen pairs: by the external surface, 
commencing at the symphysis and proceeding outwards,—levator 
lahii iuferioris, depressor lahii inferioris, depressor angulb oris, pla- 
tysma mvoidcs, buccinator, and masseter; by the internal surface, also 
commencing at the symphysis, the genio-hyo-glossus, genio-hyoidens, 
mylo-hyoideus, digastrieus, superior constrictor, temporal, external 
pterygoid, and internal pterygoid. 


TABLE SHOWING THE POINTS Of DEVELOPMENT, ARTICULATIONS, AND 
ATTACHMENT OP MUSCLES, of THE HONES OP THE HEAD. 


J)av flop went. 

Articulations. 

Attachment of 
Muscles. 

Occipital 

7 

(i 

13 pairs. 

Varietal . 

1 

5 

1 musde. 

Frontal . 

2 

12 

2 pairs. 

Temporal 

5 

5 

14 muscles. 

Sphenoid. 

12 

12 

12 pnirs. 

Ethmoid . 

;? 

13 

none. 

Nasal 

1 • . 

4 

none. 

Superior maxillary . 

- 4 

y 

9 muscles. 

Lachrymal 

1 ' . 

4 

1 ib. 

Malar 

1 

4 

5 lb. 

Palate 

1 

(i 

4 ib. 

Inferior turbinated . 

1 

4 

none. 

Vomer . 

1 

0 

none. 

Lower jaw 

2 

2 

14 pairs. 


SUTURES. - 

The hones of the^craninm and face are connected with each other by 
means of sutures (sntura, a scam), of which there are four principal 
varieties,—serrated, squamous, harmonia, aud schindylesis. 

The serrated suture is formed by the union of two borders possessing 
serrated edges, as in the coronal, sagittal, and lambdoid sutures. In 
these sutures the serrations ure formed almost wholly by the external 
table, the edges of the internal table lying merely in apposition. 

The squamous suture (squama, a scale) is formed by the overlapping 
of the bevelled edges of two contiguous bones, as in the articulation 
bet ween the temporal and the lower border of the parietal. In this 
suture the approximated surfaces are roughened, so as to adhere 
mechanically with each other. 

The harmonia suture (apt Tv, to adapt) is the simple apposition of 
contiguous surfaces, the surfaces being more or less rough and reten¬ 
tive. This suture is seen in the connexion between the superior 
maxillary bones, or of the palate processes of the palate hones with 
each other. 
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Tlic schindylesis suture (axivSu\>/<ric, a fissure) is the reception of 
one hone into a sheath or fissure of another, as occurs in the articula¬ 
tion of the rostrum of the sphenoid with the vomer, or of the latter 
with the perpendicular lamella of the ethmoid, and with the crista 
nasalis of the superior maxillary nnd palate bones. 

The serrated suture is formed by the interlocking of the radiating 
fibres along the edges of the flat bones of the cranium during growth. 
When this process is retarded by over-distension of the head, as in 
hydrocephalus, and sometimes without any such apparent cause, 
distinct ossifie centres are developed in the interval between the 
edges; and, being surrounded by the suture, form independent pieces, 
which arc called ossa triquetra. or ossa Wormiana. Iu tin; lainbdoid 
suture there is generally one or more of these bones; and, in a beat- 
tiful adult hydrocephalic skeleton* iu the College of Surgeons, there 
are upwards of one hundred. 

The coronal suture (fig. 28) extends transversely across the vertex 
of the skull, from the upper part of the greater wing of the sphenoid 
of one side to the same point on the opposite side; it connects the 
frontal with the parietal bones. In the formation of this suture the 
edges of the articulating bones are bevelled, so that the parietal rest 
upon the frontal at each side, and ill the middle the frontal rests upon 
the parietal bones; they thus afford to«ach other mutual support iu 
the consolidation of the skull. • 

The siu/itlal suture (fig. 28) extends longitudinally backwards along 
the vertex of the skull, from the middle of the coronal to the apex of 
the latnbdoid suture. It is very much serrated, and serves to unite 
the two parietal bones. In the young subject, and sometimes in the 
adidt, this suture is continued throu^li the middle of the frontal bone 
to the root of the nose, under the name of the frontal suture. -Ossa 
triquetra are sometimes found in the sagittal suture. 

The lambdoid suture is named from some resemblance to the Greek 
letter A, consisting of two-tranches, which diverge at an acute angle 
from the extremity of the sagittal suture. This suture connects the 
occipital xvith the parietal bones. At theposterior and inferior Sngle 
of the parietal bones, the lambdoid suture is continued onwards in a 
curved direction into the base of the skull, and serves to unite the 
occipital hone with the mastoid portion of the temporal, under the 
name of additamentum sutures lumbdoidatis. It is iu the lambdoid 
suture that ossa triipietra occur most frequently. 

The squamous suture (fig. 28) unites the squamous portion of the 
temporal bone xvith the greater ala of the sphenoid, and with the 
parietal, overlapping the lower border of the latter. The portion of 
the suture which is continued backwards from the squamous portion 
of the hone to the lambdoid suture, and connects the mastoid portion 
with the posterior inferior angle of the parietal, is the addilamenttuu 
snturns squamosa. 


This skeleton belonged to Mr. Liston. 
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The additamcntum sutur® lambdoidalis, and additamcntum sutupse 
squamoaee, constitute together the mastoid suture. 

Across the upper part of the face is an irregular suture, the trans¬ 
verse, which connects the frontal bone with the nasal, superior maxil¬ 
lary, lachrymal, ethmoid, sphenoid, and malar bones. The remaining 
sutures are too unimportant to deserve particular names or description. 

Fig. 28.* 



REGIONS OF THE SKULL. 

The skull, considered as a whole, is divisible iuto four regions: a 
superior region, or vertex ; a lateral region ; on inferior region, or base; 
and tfti anterior region, the face. 

The superior region, or vertex of the skull, is bounded ante¬ 
riorly by the frontal eminences; on each side by the temporal ridges 
and parietal eminences ; and behind by the superior curved line of the 

* A front view of the skull. 1. The frontal portion of tho frontal bone. 
The 2, immediately over the root of the nose, refers to the nasal tuberosity; 
the 3, over the orbit, to the supra-orbital ridge. 4. The optic foramen. f». The 
sphenoidal fissure. 6. The spheno-maxillary fissure. 7. The lachrymal fossa 
in the lachrymal bone, the commencement of the nasal duct. The figures 4,5, 
0, 7, are within the orbit. 8. The opening of the anterior nares, divided into 
two parts by the vomer: the number is placed upon the latter. 9. The infra¬ 
orbital foramen. 10. The malar hone. 11. The symphysis of the lower jaw. 
12. The mental foramen. 13. The ramus of the lower jaw. 14. The parietul 
bone. 15. The coronal suture. 10. The temporal bone. 17. The squamous 
suture. 18. The upper part of the great ala of the sphenoid bone. 19. The 
commencement of the temporal ridge. 20. The zygoma of the temporal hone, 
assisting to form the zygomatic areh. 21. The mastoid process. 
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occipital bone and occipital protuberance. It is crossed transversely 
•* by the coronal suture, and marked from before backwards by the 
sagittal, which terminates posteriorly iu the larnbdoid suture. Near 
the posterior extremity of the region, and on each side of the sagittal 
suture, is«the parietal foramen. 



Vpon the inner or cerebral serf ace of this region is a shnHu*v groove, 
extending along the middle line from before backwards, for the supe¬ 
rior longitudinal sinus; on either side of this groove arc several small 

* The cerebral surface of the base of the skull. 1. One side of the anterior 
fossa; the number is placed on the roof of the orbit, formed b.y the orbital 
plate of the frontal bone. 2. The lesser wing of the sphenoid. 3. The crista 
galli. 4. The foramen caecum, 5. The cribriform lamella of the ethmoid. 
6. The processus olivaris. 7. The foramen opticum. 8. The anterior clinoid 
process. 9. The carotid groove upon the side of the sella turcica, for the in¬ 
ternal carotid artery and cavernous sinus. 10, 11, 12. The middle fossaof the 
base of the skull. 10, marks the great ala of the sphenoid. 11. The squamous 
portion of the temporal bone. 12. The petrous portion of the temporal. 
13. The sella turcica. 14. The basilar portion of the sphenoid and occipital 
hone (clivus Blumenbaehii). The uneven ridge between Nos. 13, 14, is the 
dorsum ephippii, and the prominent angles of Jhis ridge the posterior clinoid 
processes. 15. The foramen rotundum. Ifi. The foramen ovale. 17. Tin* 
foramen spinosum ; the small irregular opening between 17 and 12 is the hiatus 
Fallopii. 18. The p sterior fossa of the base of the Bkull. 19,19. The groove 
for the lateral sinus. 20. The ridgo upon the occipital bone, which gives 
attachment to the falx cerebelli. 21. The foramen magnum. 22. The meatus 
auditorius Internus. 23. The Jugular foramen. 
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fossa: for tin: l’aeehionian bodies, atid further outwards, digital fossre 
corresponding with the convexities of the convolutions, and numerous 
ramified markings for lodging the branches of the arteria meningea 
media. 

The lateral region of the skull is divisible into thre«> portions; 
temporal, mastoid, and zygomatic. 

The imiporai'portion, or temporal fossa, is bounded above and 
behind by the temporal ridge, in front by the external angular process 
of the frontal bone and by the malar bone, and below by the zygoma. 
It is formed by part of the frontal, great wing of the sphenoid, parietal, 
squamous portion of the temporal, malar bone, and zygoma, and lodges 
I he temporal muscle with the deep temporal arteries and nerves. 

The mastoid portion is rough, for the attachment of muscles. Upon 
its posterior part, is the mastoid foramen, and below, the mastoid pro¬ 
cess. I n front of t he mastoid process is the external auditory foramen, 
surrounded by the external auditory process; and in front of this 
foramen the glenoid cavity, bounded above by the middle root of the 
zygoma, and in front by its tubercle. 

The zyflomir/ic portion or fossa is the irregular cavity below the 
zygoma, bouuded in front by the superior maxillary*bone, internally 
by the external pterygoid plate, above by part of the great wing of 
the sphen 'id and squamous portion of the temporal bone, and by the 
temporal fossa, and externally by the zygomatic arch and ramus of 
the lower jaw. It contains the external pterygoid, with part of the 
temporal and internal pterygoid muscle, and the internal maxillary 
artery and inferior maxillary nerve, .with their branches. On the 
inner and upper side of the zygomatic tbssa are two fissures, (he 
sjiheno-maxillary and the ptorygo-maxillary. The spheno-maxitlary 
fissure is horizontal in direction, opens into the orbit, and is situated 
between the great ala of the sphenoid and the superior maxillary bone. 
It. is completed externally by the malar bone. The pteryijo-niaxiltary 
fissure is vertical, and descends at right angles from the extremity of 
the preceding. It is situated between the pterygoid process and the 
1 uhertisity of the superior maxillary bone, and transmits the internal 
maxillary artery. At the angle of junction of these two fissures is a 
small space, the spheno-maxitlary fossa, bounded by the. sjihcuoid, 
palate, and superior maxillary bone. In this space arc seen the 
openings of five foramina,—the foramen rotundum, spheno-palatine, 
pterygo-palatinc, jwsterior palatine, and Vidian. The splieno-maxil- 
lary fossa lodges Meckel’s ganglion and the termination of the internal 
maxillary artery. 

The base of the SKULL presents an internal or cerebral, and an 
external or basilar surface. 

The cerebral surface is ilivisib’e into three parts, which are named 
the anterior, middle, and posterior fossa of the base of the cranium. 
The anterior fossa is somewhat convex on each side, where it cor¬ 
responds with the roofs of the orbits; and concave in the middle, in 
the situation of the ethmoid bone and the anterior part of the body of 
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the sphenoid. The latter and the lesser wings constitute its posterior 
boundary. It supports the anterior lobes of the cerebrum. In the 
middle line of this fossa, at its anterior part, is the. crista galti; im¬ 
mediately ill front of this process, tin ; foramen carcutn; and on each 
side the cribriform plate, with its foramina, for the transmission of tin; 
filaments of the olfactory and nasal branch of the ophthalmic nerve. 
Farther back in the middle line is the processus olivaris, and on the 
sides of this process the optic foramina, anterior aud middle clinoid 
processes, and vertical grooces for the internal carotid arteries. 

The middle fossa of the. base, deeper than the preceding, is bounded 
in front by the lesser wing of the sphenoid; behind, by the petrous 
portion of the temporal bone; and is divided into two lateral parts by 
the sella turcica. It is formed by the posterior part of the body, 
great ala, ami spinous process of the. sphenoid, and by the petrous and 
s<|uaiuous portion of the temporal bones. In the centre of this fossa 
is the sella turcica, which lodges the pituitary •gland, hounded in 
front by the anterior and middle and behind by the posterior clinoid 
processes. On each side of the sella turcica is the carotid groove 
for the internal carotid artery, the cavernous plexus of nerves, the 
cavernous sinus,whid the orbital nerves; and a little farther outwards 
the following foramina, from before backwards:— sphenoidal fissure 
(foramen laccrum anterius), for the transmission of the third, fourth, 
three branches of the ophthalmic division of the fifth, and the sixth 
nerve, olid ophthulmic vein; foramen rotundum, for the superior max¬ 
illary nerve; foramen ovale, for the inferior maxillary nerve, artcria 
mcningca parva, and nervus petrosus superficialis minor; foramen 
spiuosum, for the artcria mcningca media; foramen lacerum basis 
rranii, which gives passage to the internal carotid artery, carotid 
plexus, and petrosal branch of the Vidian nerve. On the anterior su£ 
lace of tlic petrous portion of the temporal bone is a groove, leading 
to a fissured opening, the hiatus Fallopii, for the petrosal Itfaneh of 
the Vidian nerve; and, immediately beneath this.a smaller foramen, 
for the nervus petrosus superficialis minor. Towards the apex of the 
petrous portion is the notch for the tilth nerve, and below it a sRght 
depression for the Casseriau ganglion. Farther outwards is the emi¬ 
nence which murks the position of the perpendicular semicircular 
canal. 1'roeeeding from the foramen spinosum, are two grooves which 
indicate the course of the trunks of the arteria meniugea media. The 
whole fossa lodges the middle lobes of the cerebrum. 

The posterior fossa, larger than the other two, is formed by the 
occipital hone, by the petrous and mastoid portion of the temporals, 
and by a small part of the sphenoid aud parietuls. It is bounded in 
front by the upper border of the petrous portion and dorsum ephippii, 
and along its posterior circumference by the groove for the lateral 
sinuses; it gives support to the pons Varolii, medulla oblongata, and 
cerebellum. In the centre of this fossa is the foramen magnum, 
houuded oil each side by a rough tubercle, which gives attachment to 
the odontoid ligament, and by the anterior condyloid foramen. In 
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front of the foramen magnum is the concave surface (clivus Blumen- 
bachii) which supports the medulla oblongata and pons Yarolii, and on 
each side the following foramina, from before backwards. The internal 
auditory foramen , for the auditory and facial nerve and auditory 
artery; behind, and externally to this, is a small foramen Trading into 
the aqnaduclus vedibali; and below it, partly concealed by the edge 
of the petrous bone, the aquadilbtus cochlea; next, a long fissure, the 
foramen lacerum posterius, or jugular foramen, giving passage exter- 

Ftg. 30.* 



* The external or basilar surface of the base of the skull. I, 1. The hard 
palate. The figures are placed upon the palate processes of the superior max¬ 
illary bones. 2. The incisive, or anterior palatine foramen. 3. The palate 
process of the palate bone. The large opening near the figure is the posterior 
palatine foramen. 4. The palate spine; the curved line upon which the 
number rests is the transverse ridge, b. The vomer, dividing the openings of 
the posterior nares. 6. The internal pterygoid plate. 7. The scaphoid fossa. 
8. The external pterygoid plate. The interval between 6 and 8 (right side of 
the figure) is the pterygoid fossa. 9. The zygomatic fossa. 10. The basilar 
process of the occipital bone. 11. The foramen magnum. 12. The foramen 
ovale. 13. The foramen spinosum. 14. The glenoid fossa. Iff. The meatus 
auditorius extemuB. 16. The foramen lacerum anterius basis cranii. 17. The 
carotid foramen of the left side. 18. The foramen lacerum posterius, or 
jugular foramen. 19. The styloid process. 20. The stylo-mastoid foramen. 
21. The mastoid process. 22. One of the condyles of the occipital bone. 
23. The posterior condyloid fossa. 
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iinlly to the commencement of the internal jugular vein and internally 
to the eighth pair of nerves. Converging towards this foramen from 
behind is the deep groove for the lateral sinus, and from the front the 
groove for the inferior petrosal sinus. 

Behind the foramen magnum is a longitudinal ridge, which gives 
attachment to the falx cerebelli, and divides the two inferior fossa- of 
the occipital bone; and above, the riHgc is the internal occipital pro¬ 
tuberance and the transverse groove lodging the lateral sinus. 

The external surface of the base of the’ skull is extremely irregular. 
From before backwards it is formed by the palate processes of the 
superior maxillary and palate bones; the vomer ; pterygoid, spinous 
processes, and part of the body of the sphenoid; under surface of the 
squamous, petrous, and mastoid portion of the temporals; and by the 
occipital bone. The palate processes of the superior maxillary and 
palate bones constitute the hard palate, which is raised above the level 
of the rest of the base, and is surrounded by the alveolar processes 
containing the teeth of the upper jaw. At the anterior extremity 
of the hard palate, and directly behind the front incisor teeth, is 
the anterior palatine or incisive foramen, the termination of tin- 
anterior palntin* canal, which transmits the naso-palutinc nerves. 
At the posterior angles of the phlate are the posterior palatine 
foramina, fur the posterior palatine nerves and arteries. • Passing 
inwards from these foramipn are* the transverse rittr/es to which 
are nttaflied the aponeurotic expansions of the tensor palati muscles; 
and ul the middle line of tile posterior border, the palate spine, 
which gives origin to the azygos uvula;. The hard palate is marked 
by a crucial suture, which distinguishes the four processes of which 
it is composed. Behind, and above the hard palate, arc the pos¬ 
terior nares, separated by the vomer, and bounded on each side 
by the pterygoid processes. At the bnse of the pterygoid processes 
are the pteri/r/o-patatiue canals. The internal pterygoid plats* is long 
and narrow, terminated at its apex by the hamuhw process, and at its 
base by the scaphoid fossa. The external plate is broad ; the space 
between the two is the pterygoid fossa; it contains part, of the internal 
pterygoid muscle, and the tensor palati. Externally to the external 
pterygoid plate is the zygomatic fossa. Behind the nasal fossae, in the 
middle line, is the under surface of the body of the sphenoid, and 
the basilar process of the occipital bone, and still further back, the 
foramen magnum. At the base of the external pterygoid plate, on 
each side, is tiieforamen ovate, and behind this the foramen spinosum 
with the prominent spine which gives attachment to the internal 
lateral ligament of the lower jaw and the laxator tympani muscle. 
Running outwards from the apex of the spinous process of the 
sphenoid hone, is the fissure Glaseri, which crosses the glenoid 
fossa transversely, and divides it into an anterior smooth surface, 
bounded by the eminentia artieularis, for the condyle of the lower jaw, 
and a posterior rough surface for a part of the parotid gland. Behind 
the foramen ovale and spinosum, is the irregular fissure between the 
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spinous process of the sphenoid hone and the petrous portion of 1 he; 
temporal, the foramen lacenim anterius basis eranii, wliich lodges the 
internal carotid artery and Eustachian tube, and in which the carotid 
branch of the Vidian nerve joins the carotid plexus. Following the 
direction of this fissure, outwards we. sec the foramen fur-'the Eusta¬ 
chian tube, and that for the tensor tympani muscle, separated from 
each other by the processus coeHlearilbrmis. Behind the fissure is the 
pointed process of the petrous hone which gives origin to the levator 
palati muscle, and, externally to this process, the carotid foramen for 
the. transmission of the internal carotid artery and the ascending branch 
of the superior cervical ganglion of the sympathetic; and behind the 
carotid foramen, the foramen laccruui poster ins arid jugular fossa. 
Externally, and somewhat in front of the latter, is the. styloid process, 
and at its base the vaginal process. Behind and at the root of the 
styloid process is the stylo-mastoid foramen, for the facial nerve and 
st.ylo-mastoid artery, and further outwards the mastoid process. Upon 
the. inner side of the; roof of the mastoid process is the digastric fossa: 
and a little, farther inwards, the occipital groove. On cither side of 
the foramen magnum, and near its anterior circumference, are the con¬ 
dyles of the occipital hone. In front of each condyle, and piercing its 
base, is the anterior condyloid foramen for the hypoglossal uerve, and 
directly behind the condyle the irregular fossa in which flic posterior 
condyloid foramen is situated. Behind flic foramen magnum are the- 
two curved lines of the occipital hone, the spine, and the protuberance, 
with rough surfaces for the attachment of muscles. 

The Face is somewhat oval in contour, uneven in surface, uud 
excavated for the reception of two principal organs of sense,—the eye 
and the nose, it is formed bv part of the frontal bone and by the 
bones of the face. Superiorly it is hounded by the frontal eminences; 
beneath these are the superciliary ridges, converging towards the nasal 
tuberos :+ v ; beneath the superciliary ridges are the snpra-orbital ridges, 
terminating externally in the external border of the. orbit, and inter¬ 
nally in the internal border, and presenting towards their inner third 
the supra-orbital notch, for the snpra-orbital nerve and artery. Be¬ 
neath the supra-orbital ridges are the openings of the orbits. Between 
the. orbits is the bridge of the nose, over-arching the anterior nares; 
and on each side of this opening the canine fossa of the superior max¬ 
illary hone, the infra-orbital foramen, nud still farther outwards the 
prominence of the malar bone; at the lower margin of the anterior 
nares is the nasal spine, and beneath this the superior alveolar arch, 
containing the teeth of the upper jaw. Forming the lower boundary 
of the face is the lower jaw, containing in its alveolar process the 
lower teeth, and projecting interiorly to form the chin; on either side 
of the chin is the mental foramen. If a perpendicular line be drawn 
from the inner third of the supra-orbital ridge to the inner third of 
the body of the lowrt* jaw, it will be found to intersect three openings; 
—the supra-orbital, infra-orbital, and mental, each giving passage to 
a facial branch of the tilth nerve. 
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The orbits are two quadrilateral hollow cones, situated in the upper 
part of the face, and intended for the reception of the eve-halls, with 
their museks, vessels, and nerves, and the lachrymal glands. The cen¬ 
tral axis of each orbit is directed outwards, so that the axes of the two, 
continued into the skull through the*optie foramina, would intersect 
over the middle of the sella turcica. The superior boundary of the 
orbit is formed by the orbital plate of the frontal bone, and by part of 
the lesser wine; of the sphenoid ; the inferior , by part of the malar 
bone and by the orbital processes of the superior maxillary and palate 
hone: the internal , by tin* lachrymal bone, the os planum of the 
ethmoid, and part of the body of the sphenoid; and the external , by 
the orbital process of the malar hone and the. great ala of the sphenoid. 
These may be expressed more clearly in a tabular form:— 

Frontal. 

Sphenoid (lesser wing). 


Inner tea//. 
Lachrymal. 
Ethmoid (os planum). 
Sphenoid (body;. 


Malar. 

Superior Maxillary. 
Palate. 


Orbit. 


Malar. 

Sphenoid (greater wing). 


Then* are nine openings communicating with the orbit: the optic^ 
for the admission of the. optic nerve aud ophtlialmie artery; the sphe¬ 
noidal fssare, for the transmission of the third, fourth, the three 
brunches of the ophthalmic division of the fifth nerve, the. si^.i nerve, 
and the ophthalmic vein; t lie spheno-n/a.rittaryfsmrre, for the passage 
of the superior maxillary nerve and artery to the opening of entrance 
of the infra-orbital canal; 1'emporo-malar foramina —two or fliree 
small openings in the orbital process of the malar bone, for the passage 
of lilaments of the orbital branch of the superior maxillary nerve; 
anterior and posterior ethmoidal foramina in the suture between the 
os planum and frontal bone, the former transmitting the nasal nerve 
and anterior ethmoidal artery, the latter the posterior ethmoidal artery 
and vein; the opening of Ihe vasal duet; and the supra-orbital notch 
or foramen, for the supra-orbital nerve and artery. 


NASAL FOSSA. 

The nasal fossw are two irregular cavities, situated in the middle 
of the lace, and extending from before backwards. They are hounded 
above by the nasal bones, ethmoid, and sphenoid; below by the palate 
processes of the superior maxillary and palate bones; externally by the 
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superior maxillary, lachrymal, inferior turbinated, superior and middle 
turbinated bones of the ethmoid, palate, and internal pterygoid plate 
of the sphenoid ; and the two fossa; are separated by the vomer and 
the perpendicular lamella of the ethmoid. These may be more clearly 
expressed in a tabular form:— 


Nasal bonus. 
Ethmoid. 
Sphenoid. 



Palate processus of superior maxillary. 
Palate processes of palate bone. 


Each nasal lbssa is divided into three irregular longitudinal passages, 
or meal uses, by three processes of bone, which project from ,its outer* 


Fig. 31 * 



* A longitudinal section of the nasal fossa? made immediately to the right of 
the middle line, and the bony septum removed in order to show the external 
wall of the left fossa. 1. The frontal bone. ‘ 2 . The nasal bone. 3. The crista 
galli process of the ethmoid. The groove between 1 and 3 is the lateral bound¬ 
ary of the foramen caecum. 4. The cribriform plate of the ethmoid, ft. Part 
of the sphenoidal cells. G. The basilar portion of the sphenoid bone. Bones 
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wall, the superior, middle, and inferior turbinated bones; the superior 
and middle turbinated bones being processes of the ethmoid, and the 
inferior a distinct hone of the face. The superior meatus occupies the 
superior and jmsterior part of each fossa; it is situated between the 
superior and middle turbiuated bones, and has opening into it three 
foramina, viz. the opening of the posterior ethmoid cells, the opening 
of the sphenoid cells, and the spbeno-palatine foramen. The middle 
meatus is the space between the middle and inferior turbinated bones ; 
it also presents three foramina, the. opening of the frontal sinuses, of 
the anterior ethmoid cells, and of the antrum. The largest of tin* 
three passages is the inferior meatus, which is the space between the 
inferior turbinated bone and the floor of the fossa; iu it there are two 
foramina, the termination of the nasal duet, and one opening of the 
anterior palatine eaual. The nasal fossm commence upon the face by 
a large irregular opening, the anterior nares, and terminate posteriorly 
iu the. two posterior nares. 


Alan is provided with two successions of teeth: the first are the 
teeth of childhood; they are called temporary, deciduous, or milk teeth; 
the second continue until old age, and are named permanent. 

The permanent teeth are thirty-two in number, sixteen in each jaw; 
they are divisible into four classes,— incisors, of which there are lour 
in each jaw, two central and two lateral; canine , two above and two 
below; bicuspid, four above and four below; and molars, six above 
and six below. 

The temporary teeth are twenty in number : eight incisors, four 
canine, and eight molars. The temporary molars have four tubercles, 


2, 4, and 5, form the superior boundary of the nasal fos»a. 7, 7. The articu¬ 
lating surface of the palatine process of the superior maxillary bone. Tin* 
groove between 7,7, is the lateral half of the incisive canal, ami the dark isper- 
t ure in the groove the inferior termination of the left naso-palatinc canal. 
H. The nasal spine. 9. The palatine process of the palate hone. a. The su¬ 
perior turbinated bone, marked by grooves and apertures for filaments of the 
olfactory nerve, b. The superior meatus, c. A probe passed into the posterior 
ethmoidal cells, d. The opening of the sphenoidal cells Into the superior 
meatus, e. The spheno-palatine foramen. /. The middle turbinated bone. 
A', a'- The middle meatus, h. A probe passed into the infundibular canal, 
leading from the frontal sinuses and anterior ethmoid cells; the triangular 
aperture immediately above the lettor is the opening of the maxillary sinus. 
/. The inferior turbinated bone. k, k. The inferior meatus. I, l. A probe 
passed up the nasal duct, shopping the direction of that canal. The anterior 
letters g, k, are placed on the superior maxillary bone, the posterior on the 
palate bone. m. The internal pterygoid plate, n. Its hamular process. 
o. I he external pterygoid plate, p. The situation of the opening of the 
Kustachian tube. q. The posterior palatine foramina, r. The roof of the left 
orbit, s. The optic foramen, t. The groove for the last turn of the internal 
carotid artery converted into a foramen by the development of an osseous 
communication between the anterior and middle clinoid processes, v. The 
sella turcica, z. The posterior clinoid process. 
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and arc succeeded by the permaueut bicuspides, which have only two 
tubercles. 

Each tooth is divisible into a crown, which is the part apparent 
above, the pun; a constricted portion around the base of the crown, 
the neck; and a roof or fang, which is contained within the alveolus. 
The root is invested by periosteum, which lines the alveolus, and is 
at (be same time adherent to the root of the tooth. 

The incisor teeth (cutting teeth) are. named from presenting a sharp 
aud cutting edge, formed at the expense of the posterior surface. The 
crown is flattened from before backwards, being somewhat convex in 
front aud concave behind ; the neck is much constricted, and the root 
compressed from side to side; at its apex is a small opening for the 
passage of tin*, nerve aud artery of the tooth. 

The canine teeth (cuspidati) follow'the incisors in order from before 
backwards; two are situated in the upper jaw, one on each side, aud 
two in the lower. The crown is larger than that of the incisors, 
convex before and concave behind, and tapering to a blunted point. 
The root is longer than that of all the other teeth, compressed at each 
side, and marked by a slight groove. 

The bicuspid teeth (bicuspidnti, small molars), two on each side in 
each jaw, follow the cauine, and are intermediate in size between 
them anti the molars. The crown is compressed from before backwards, 
aud surmounted by two tubercle?*, one interna], the other external; 
the neck is oval; the root compressed, marked on each side by a deep 
groove, and bitid near its apex. The teeth of the upper jaw have a 
greater tendency to the division of their roots than those of the lower, 
and the posterior than the anterior pair. 

The molar teeth (multicuspiduti, grinders), three on each side in 
each jaw, are the largest of the permanent set. The crown is quadri¬ 
lateral, aud surmounted by four tubercles, the neck large and romid, 
aud tb. ’*oot divided into several fangs. Tn the upper jaw the first 
aud seeoud molar‘teeth have three roots, sometimes four, which are 
more or less widely separated from each other, two of the roots being 
external, the other internal. T 11 the lower there are but two roots, 
which are anterior and posterior; they are flattened from behind for¬ 
wards, and grooved so as to mark a tendency to division. The third 
molars, or dentes sapiential, are smaller than the other two; they pre¬ 
sent three tubercles on the surface of the crown; and the root is single 
and grooved, appearing to he made up of four or five fangs compressed 
together, or partially divided. In the lower jaw the fnng9 are fre¬ 
quently separated to some distance from each other, and much curved, 
so as offer considerable resistance in the operation of extraction. 

Struct are. —'Hie base of the crown of each tooth is hollowed in its 
interior into a small cavity which is continuous with a canal passing 
through the middle of each fang. The cavity and canal, or canals, 
constitute the eavitas pulpsc, and contain a soft eellulo-vascular organ, 
the pulp , which receives its supply of vessels and nerves through the 
small opening at the apex of each root. Mr. Nasmyth has observed, 
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with regard to the pulp, that it is composed of two different tissues, 
vascular and reticular, the former being an intricate web of minute 
vessels terminating in simple capillary loops; the latter, a network of 
nucleated cells in which ealeureous salts an; gradually deposited, and 
which by unsystematic continuance of that process are gradually con¬ 
verted into ivory. This process naturally takes place, at the surface 
of the pulp, and us the pulp is thus robbed of its cells, new cells arc 
produced by the capillary plexus to supply their place, and be in their 
turn similarly transformed. 

A tooth is composed of three distinct structures, ivory or tooth-hone, 
enamel, aud a cortical substance or ccmcutum. When viewed with 
the microscope, the ivory appears to consist of very minute, tapering, 
and branching fibres, imbedded in a dense, homogeneous, iutcriibrous 
substance. The fibres commence by their larger cuds in the walls of 
the eavitas pulptc, and pursue a radiating and serpeutine course towards 
the periphery of the tooth, where they terminate in nullifications of 
extreme minuteness. These fibres, heretofore considered as hollow 
tubuli, have been shown by Mr. Nasmyth to be rows of minute opake 
bodies, arranged in a linear series (baeeated fibres), to be, in fact, the 
nuclei of the ivory cells, the interlibrous substance being the rest of 
the cell tilled with calcareous matter. In the natural state of the 
tooth all trace, of the parictes or mode # of connexion of th<^ cells is 
lost, but, after steeping in weak acid, the; cellular network is rendered 
distinct.* 

The enamel forms a crust over the whole exposed surface of the 
crown oi the tooth to the commencement, of its root; it is thickest 
over the upper part of the crown, and becomes gradually thinner as it 
approaches the neck. It is composed of minute hexagonal crystalline 
fibres, resting by one extremity against the surface of the ivory, and* 
constituting by the other the free surface of the crown. The fibres, 
examined on the face, of a longitudinal section, have a waving arrange¬ 
ment, and consist, like those of ivory, of eells connected *by their 
sort aces and ends, and filled with calcareous substance. When the 
latter is removed by weak acid, the enamel presents a delieate celkdur 
network of animal matter. 

I he cortical suh/auce, or eernentum (substantia ostoidea), forms a 
thm couiing over the root of the, tooth, from tiie termination of the 
enamel to the opening in the, apex of the fang. In structure it is 
analogous to bone, and is characterized by the presence of numerous 
urknycan eells and tubuli. The ccmcutum increases in thickness 
with the advance ot age, aud gives rise to those exostosed appear¬ 
ances occasionally seen in the teeth of very old persons, or in those 
who have taken much mercury. Ju old age the eavitas pulpce is often 
found filled up and obliterated by osseous substance amdogous to the 
eernentum. Mr. Nasmyth has shown that, this, like the other struc¬ 
tures composing a tooth, is formed of eells having a reticular arrange¬ 
ment. ° ® 

Development .—The development of the teeth in the human subject 

F 
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has been successfully investigated by Mr. Goodsir,* whose inquiries 
commenced as early as ihc sixth week after conception, in an embryo, 
which measured seven lines aud a half in length, and weighed fifteen 
grains. At this early period each upper jaw presents two semicircular 
folds around its circumference; the most external is the time lip; the 
internal, the rudiment of the palate; and between these is a deep 
groove, lined by the common mucous membrane of t he mouth. A little 
later, a. ridge is developed from the floor of this groove in a direction 
from behind forwards; this is the rudiment of the externa! alveolus; 
and the arrangement of the appearances from without inwards at this 
period is the following:—Most externally, and forming the boundary 
of the mouth, is the lip; next we And a deep groove, which separates 
the lip from the future jaw; then comes the; external alveolar ridge; 
fourthly, another groove, in which the germs of the teeth arc developed, 
the primitive denial groove; fifthly, a rudiment of the interna/ alveolar 
ridge; and, sixthly, the rudiment of the future palate hounding the 
whole internally. At the seventh week the germ of the first deciduous 
molar of the upper jaw has made its appearance, in the form of a 
“simple, free, granular papilla” of the mucous membrane, projecting 
from the floor of the primitive dental groove; at the eighth week, the 
papilla of the canine tootli is developed; at the ninth week, the 
pnpilltc of the four incisors (the middle preceding the lateral) appear; 
and at the tenth week, the-papilla of the second molar is seen behind 
the anterior molar in the primitive dental groove. So that- at this 
early period, viz. the tenth week, the papillie or germs of the whole 
ten deciduous teeth of the tipper jaw are quite distinct. Those of the 
lower jaw are a little more tardy; the papilla of the first molar is 
merely a slight lodging at the seventh week, and the. tenth papilla is 
■hot apparent, until the eleventh week. 

From about the eighth week the primitive dental groove becomes 
contracted before and behind the first deciduous molar, and laminae 
of the mucous membrane! arc developed around the other pnpilltc; the 
lamiinc increase in growth, and enclose! the papillie in follicles with 
opeg mouths. At the tenth week the follicle of tlic first molar is 
completed, them (hat of the canine; during the eleventh and twelfth 
weeks the follicles of the incisors succeed, and at the thirteenth week 
the follicle e>f the posterior decieluous molar. 

During the thirteenth week the papillie undergo an alteration of 
form, and assume the shape of the teeth they are intended to represent. 
And at the same time small membranous processes are developed 
from the mouths of the follicles; these processes are intended to 
serve the purpose of opercula to the follicles, and they correspond in 
shape with the form of the crowns of the appertaining teeth. To the 
follicles of the incisor teeth there are two opercula; to the canine, 
three; and to the molars, a number relative to the number of their 

* “ On the Origin and Development of the Pulps and Sacs of the Human 
Teeth," by John Goodsir, jun., in the Edinburgh Medical and Surgical Journal, 
January, 1839,, 
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tubercles, either four or five. During the fourteenth and fifteenth 
weeks the. opercula have completely closed the follicles, so as to 
convert them into dental sacs, and at the same time the papilla? have 
become pulps . 

The deep# portion of the primitive dental groove, viz. that which 
contains the dental sacs of the deciduous teeth, being thus closed in, 
the remaining portion, that which is nearer the surface of the gum, is 
still left open, and to this Mr. Goodsir has given the title of secondary 
dental yroore, ns it serves for the development of all the permanent 
feet It, with the exception of the anterior molars. During the four¬ 
teenth and fifteenth weeks small lunntcd inflections of the mucous 
membrane art* formed, immediately to the inner side of the. closing 
opercula of the deciduous dental follicles, commencing behind the 
incisors and proceeding onwards through the rest; these are the 
rndimenfs of the follicles or cavities of reserve of the four permanent 
incisors, two permanent canines, and the four bicuspidcs. As the 
secondary dental groove gradually closes, these follicular inflections of 
the mucous membrane, are converted into closed cavities of reserve, 
which recede from the surface of the gum, and lie immediately to the 
inner side, and in close contact with the dental sacs of the deciduous 
teeth, being enclosed in their submucous areolar tissue. At about the 
fifth month the anterior of these cavities of reserve dilute «t their 
distill extremities, and a fold or jwpilla projects into their fundus, 
constituthig the rudiment of the germ of the permanent tooth ; at the 
same, time two small opercular folds are produced at their proximal or 
small extremities, and convert them info true dcnt:il sacs. 

During the fifth mouth the posterior part of the primitive dental 
groove behind the sac of tin? last deciduous tooth has remained open, 
and in it has developed the papilla and follicle of the lirst permanent 
molar. Vpon the closure of this follicle by its opercula, the secondary 
dental groove upon the summit of its crown forms a large gnvity of 
reserve, lying in contact with the dental sac upo% the oue side and 
with the gum upon the superficial side. At this period the deciduous 
teeth, and the kick of the ten anterior permanent teeth, increase so 
much in size, without a corresponding lengthening of the jaws, that 
the lirst permanent molars are gradually pressed backwards and 
upwards into the maxillary tuberosity in the upper jaw, and into the 
base of the coronoid process of the lower jaw; a position which they 
occupy at the eighth and ninth months of foetal life. In the infant of 
seven or eight months, the jaws have grown in length, und the lirst 
permanent molar returns to its proper position in the dental range. 

1 he cavity of reserve, which has been previously elongated by the 
upward movement of the first permanent molar, now dilates into the 
cavity which that tooth has just quitted; a papilla is developed from 
its fundus, the cavity becomes constricted, and the dental sac of the 
second molar tooth is formed, still leaving a portion of the great 
cavity of reserve in connection with the superficial side of the sac. 
As the jaws continue to grow' in length, the second pernjpneut dental 
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sac descends from its elevated position and advances forwards into 
the. dental range, following the same curve as the first permanent 
molar. The remainder of the cavity of reserve, already lengthened 
backwards by the previous position of the second molar, again dilates 
for the last time, dcvclopes a papilla and 9ac in the samomutmer as 
the preceding, and forms the third permanent molar or wisdom tooth,' 
which at the age of nineteen or twenty, upon the increased growth of 
the jaw, follows the course of the first and second molars into the 
dental range. 

Prom a consideration of the foregoing phenomena, Mr. Goodsirhas 
divided the process of dentition into three natural stages:—1. folli¬ 
cular ; 2. saccular; 3. eruptive. The first, or follicular stage, he 
makes to include all the clmngcs which take place from the first 
appearance of the. dental groove and papillae to the closure of their 
follicles; occupying a period which extends from the sixth week to 
the fourth or fifth month of intra-utcrine existence. Tin: second, or 
saccular stage, comprises the period when the follicles arc shut sacs, 
and the included papillae, pulps; it commences at flic fourth and fifth 
months of intra-utcrine existence, and terminates, for the median 
incisors, at the seventh or eighth month of infantine life, and for 
the wisdom teeth, at about this twenty-first year. The third, or 
emptied stage, includes the completion of the teeth, the eruption and 
shedding of the temporary set, tlnwruption of the permanent, and the 
necessary changes in the alveolar processes. It extends from the 
seventh month till the twenty-first year. 

“The anterior permanent molar,” says Mr. Goodsir, “is the most 
remarkable tooth in man, as it, forms a transition between the milk 
and the permanent set.” If considered anatomically, i. c. in its de¬ 
velopment from the primitive dental groove, by a papilla and follicle, 
“it is decidedly u milk tooth;” if physiologically, “as the most 
efficient grinder in the adult mouth, we must consider it a permanent 
tooth.” “ It is incurious circumstance, and one which will readily 
suggest itself to the surgeon, that laying out of view the wisdom 
tcefii, which sometimes decay at an early period from other causes, 
the anterior molars are the permanent teeth which most frequently 
give way first, and in the most symmetrical muuncr, and at the same 
time, and frequently before the milk set.” 

Growth of Teeth. —Immediately (hat the dental follicles have been 
closed by their opercula, the pulps become moulded into the form of 
the future teeth; and the bases of the molars are divided into two or 
three portions representing the future fangs. The dental sac is com¬ 
posed of two layers, an internal or vascular layer, which was originally 
a part of the mucous surface of the mouth, and an areolo-fibrous layer, 
analogous to the corium of the mucous membrane. Upon the forma¬ 
tion of this sac by the closure of the follicle, the mucous membrane 
resembles a serous membrane in being a shut sac, and may be con¬ 
sidered as consisting of a tunica propria, which invests the pulp; and 
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ii tunica reflexa, which is adherent by its enter surface to the struc¬ 
tures composing the jaw, nnd by the inner surface is free, being scpii- 
rated from tile pulp by au intervening space. As soon as the moulding 
of the palp has commenced, this space increases nnd becomes tilled 
with a gelatinous granular substance, the enamel organ, which is 
adherent to the whole internal surface of the tunica reflexa, but not 
to the tunica propria and pulp. At the same period, viz. during the 
fourth or fifth month, a tliiu lamina of ivory is formed in the pulp, 
and occupies its most prominent point: if the tooth be incisor or 
canine, the newlv-formcd layer has the figure of a small hollow cone ; 
if molar, there will be four or five small cones corresponding with 
the number of tubercles on its crown. These cones arc united by 
the formation of additional layers, the pulp becomes gradually sur¬ 
rounded and diminishes in size, evolving fresh layers during its retreat 
into the jaws, until the entire tooth with its fangs is completed, and 
the small eavitas pulpm of the perfect tooth alone remains, commu¬ 
nicating through the opening in the apex of each fang with the dental 
vessels and nerves. The number of roots of a tooth appears to de¬ 
pend on the number of nervous filaments sent to each pulp. When 
the formation of the ivory lias commenced, the enamel organ becomes 
transformed into a laminated tissue, corresponding with the direction 
of the fibres of the enamel, and the crystalline substance of tRe enamel 
is secreted into its meshes by the Vascular lining of the sac. 

The cement nm appears to be formed at a later period of life, either 
hv a production of osseous substance by that portion of the dental sac 
which continues to enclose the fang, mid ucts as its periosteum, or by 
the conversion of that membrane itself into hone; the former supposi¬ 
tion is the mure probable. 

The formation of ivory commences in the first permanent molar 
previously to birth. 

Eruption .—When the crown of the tooth has been foimcd and 
coated with enamel, and the fang has grown to thetiottom of its socket 
by the progressive lengthening of the pulp, the formation of i^iry, 
and the adhesion of the ivory to the contiguous portion of the sac, the 
pressure ot the socket causes the reflected portion of the sue and the 
edge of the tooth to approach, and the latter to pass through the gum. 
'the sac has thereby resumed* its original follicular condition, anil 
has become continuous with the mucous membrane of the mouth. The 
opened sac now begins to shorten more rapidly than the fang lengthens, 
and the tooth is quickly drawn upwards by the contraction, leaving a 
space between the extremity of the unfinished root and the bottom 
of the socket, in which the .growth and completion of the fang arc 
effected. 

During the changes which have here been described as taking place 

* Mr. Nasmyth Is of opinion that it is “ by a process of absorption, and not 
of (li«ruption, that the tooth is emancipated."—Medieo-Chirunrical Trans¬ 
actions, 1839. • 
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among the dental sacs contained within the jaws, the septa between 
the sans, which at first were composed of spongy tissue, soon became 
fibrous, and were, afterwards formed of bone, whieh was developed 
from the surface and proceeded by degrees more deeply into the jaws, 
to constitute the alveoli. The sacs of the ten anterior' 1 permanent 
teeth, at first enclosed in the submucous areolar tissue of the deciduous 
dental sacs, and received during their growth into crypts situated 
behind the deciduous teeth, advanced by degrees.beneath the fangs of 
those teeth, and became separated from them by distinct osseous 
alveoli. The necks of the sacs of the permanent teeth, by which they 
originally communicated with the mucous lining of the secondary 
groove, still exist, in the form of cords, separated from the deciduous 
teeth by tlieir alveolus, but communicating through a minute osseous 
canal with the fibrous tissue of the palate, immediately behind the 
corresponding deciduous teeth. “These cords and foramina are not 
obliterated in the. child,” says Mr. Goodsir, “ either because the cords 
are to become useful as ‘ guhernaen/a' and the canals as ‘ itinera dm- 
tium; or, much more probably, in virtue of a law, which appears to 
be a general one in the development of animal bodies, viz. that parts, 
nr organs, which hare once acted an important part, however atrophied 
ting/ may afterwards t/eeome, yet never altogether disappear, so long 
ns the;/ do not interfere with other parts or functions.” 

Succession .—The periods of appearance of the teeth are cytremelv 
irregular; it is necessary, therefore, to have recourse to an average, 
which, for the temporary teeth, may be stated ms follows, the teeth of 
the lower jaw preceding those of the uj>pcr by a short interval:— 

7th month, two middle incisors. 18th month, canine. . 

9th month, two lateral incisors. 24th month, two last molares. 

] 2th month, first molares. 

The periods for the permanent teeth are, 

fi$ year, first molares. 10th year, second bienspides. 

7th year, two middle incisors. Uth to 12th year, canine. 

8t.h year, two lateral incisors. 12th to 13th year, second molares. 

9th year, first bicuspides. 17th to 21st year, last, molares. 


OS ItVOlDES. 

The os hyoides forms the second arch-developed from the crnniiim, 
and gives support to the tongue, and attachment to numerous muscles 
in the neck. It is named from its resemblance to the Greek letter n, 
and consists of a central portion or body, of two larger cornua, which 
project backwards from the body; and two lesser cornua, which ascend 
from the angles of uuion between the body and the greater cornua. 
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The body is somewhat quadrilateral, rough and convex on its antcro- 
superior surfaee, by which it gives attachment to muscles; con¬ 
cave and smooth on the postcro-in- 
I'orior surface, by which it lies in 
contact xfith the thyro hyoidcan 
membrane. Tlic greater cornua arc 
flattened from above downwards, 
and terminated posteriorly by a 
tubercle: and the lesser cornua, 
conical in form, give attachment to 
the stylo-hyoid ligaments. In early 
age and in the adult, the cornua 
arc connected with the body by cartilaginous surfaces and ligamentous 
fibres; but in old age they become united by boue. 

Development. —l!y fine centres, one for the body, and one for each 
eornu. Ossification commences in the greater cornua during the last 
mouth of ftctal life, and iu the lesser coruua und body soon after 
birth. 

Attachment of Muscles .—To eleven pairs : sterno-liyoid, thyro¬ 
hyoid, omo-hyoid, pulley of the digastrieus, stylo-hyoid, mylo-hyoid, 
genio-hyoid, gcnio-hyo-glossus, hvcf-glossus, liugualis, and middle con¬ 
strictor of the pharynx. It also gives attachment to the stylo-hyoid, 
tbyro-hyoid, and hyo-epiglottic ligaments, and to the thyro-hyoidean 
membrane. 



THORAX ANri UPPER EXTREMITY. 

The; hones of the thorax arc the sternum and ribs ; and those of the 
upper extremity, the clavicle, scapula, humerus, ulna and radius, boinS 
of the carpus, metacarpus, and phalanges. 

Sternum. —The sternum (fig. 33) is situated fit the middle line of 
the front of the chest, and is oblique in direction, the superic* end 
lying within a ftew inches of the vertebral column, and the inferior 
being projected forwards so as to he placed at a considerable distance 
from the spine. The boue is flat or slightly concave in front, and 
marked by five transverse lines which indicate its original subdivision 
into six pieces. It is convex behind, broad and thick above, flattened 
and pointed below, and is divisible iu the adult into three pieces, 
superior, middle, and inferior. 

The superior piece or manubrium is nearly quadrilateral; it is broad 
and thick above, where it presents a concave border (iucisura seini- 

* The os hyoides seen from before. 1. The antero-superior, pr convex 
side of the body. 2. The great eornu of the left side. 3. The lesser cornu 
of the same side. The cornua were ossified to the body of the bone in the 
specimen from which this figure was drawn. 
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lunaris), and narrow at its junction with the middle piece. At each 
superior angle is a deep articular depression (incisura clavicularis) for 
the clavicle, and on either side two notches, for the articulation of the 
cartilage of the first rib, and one half of that of the second. 

The middle piece or body, considerably longer than the superior, is 
broad in the middle, and somewhat narrower at each extremity. It 
presents at either side six articular notches, for the lower half of the 
second rib, the four next ribs, and the upper half of the seventh. 
This piece is sometimes perforated by an opening of various magnitude, 
resulting from arrest of development. 

The inferior piece (ensiform or xiphoid cartilage) is the smallest of 
the three, often merely cartilaginous, and very various in appearance, 
being sometimes pointed, at other times broad and thin, and at other 
times, again, perforated by tt round hole, or bilid. It presents a notch 
at each side for the articulation of the lower half of the cartilage of 
the seventh rib. 

Development .—By a variable number of centres, generally ten, 
namely, two for the manubrium : one (sometimes two) for the first 
piece of the body, two for each of the remaining pieces, and one for 
the ensiform cartilage. Ossification commences towards the end of the 
fifth month in the manubrium, the two pieces for this part being 
placed otic above the other. 1 At about the same time the centres for 
the first and second pieces of the body are appurcut; the centres for 
the third piece of the body appear a few months later, and those for the 
fourth piece soon after birth. The osseous centre for the ensiform 
cartilage is so variable in its advent, that it may be present at any 
period between the third and eighteenth year. The double centres 
for the body of the sternum are disposed side, by side in pairs, and it 
is the irregular union of these pairs in the last three pieces of the body 
that gives rise to the large aperture occasionally seen in the sternum 
towards its lower part. Union of the pieces of the sternum com¬ 
mences from below 1 and proceeds upwards; the fourth and the third 
unity at about puberty, the third and the second between t wenty and 
twenty-five, and the second and the first between twenty-five and 
thirty. The ensiform appendix becomes joined to the body of the 
sternum at forty or fifty years; and the manubrium to the body only 
in very old age. Two small pisiform pieces hove been described by 
Beclard and Bresehct, as being situated upon and somewhat behind 
each extremity of the incisura semilunaris of the upper border of the 
manubrium. These pre-sternal or suprn-sternal pieces, which are by 
no means constant, appear at about the thirty-fifth year, lleclard 
considers them to be the analogue of the fourchcttc of birds, and 
Breschct ns the sternal ends of a pair of cervical ribs. 

Articulations .—With sixteen bones; viz. with the clavicles and the 
seven true ribs, at each side; the latter articulating by means of the 
costal cartilages. 

Attachment of Muscles .—To nine pairs and one single muscle; viz. 
to the pectoralis major, stemo-mastoid, stemo-hyoid, sterno-thyroid, 
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triangularis stcrni, aponeurosis of the obliquus extcrnus, interims, nn<f 
transvcrsnlis muscles, rectus, ami diaphragm. 

Kins.—The ribs are twelve in number at each side: the first seveu 
are connected with the sternum, and are thenee named sternal or true 
ribs; the remaining live arc the asternal or false ribs ; and the last- 
two, shorter than the rest, and free at their extremities, are the float iny 


Jig. 33.* 



ribs. The ribs increase in length from the first to the eighth, whence 
they again diminish to the twelfth ; in breadth they diminish gradu¬ 
ally from the first to the last, and, with the exception of the last two, 
are broader at the anterior than at the posterior end. The first rib is 
horizontal in its direction; all the rc9t arc oblique, so that the 
anterior extremity falls considerably below the posterior. Each rib 
presents an external and internal surface, a superior and inferior 


* An anterior view of the thorax. 1. The Fuperior piece of the sternum. 
2. The middle piece. 3 The inferior piece, or ensiform eartilage. 4. The 
first dorsal vertebra, ft. The last dorsal vertebra. 6. The first rib. 7. Its 
head. 8. Its neck, resting against the transverse process of the first dorsal 
vertebra. 9. Its tubercle. 10. The seventh or last true rib. 11. The costal 
cartilages of the true ribs. 12. The last two false ribs or floating riba. 
13. The groove along the lower border of the rib. 
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border, and two extremities; it is curved to correspond with the arch 
of the thorax, and twisted upon itself, so that, when laid on its side, 
one end is tilted up, while the other rests upon the surface. 

The external surface is convex, and marked hv the attachment of 
muscles; the internal is flat, and corresponds with the pleura; the 
superior border is rounded; and the inferior sharp and grooved upon 
its inner side, for the attachment of the intercostal muscles.* Near its 
vertebral extremity, the rib is suddenly bent upon itself; and opposite 
the bend, upon the external surface, is ^ rough oblique ridge, which 
gives attachment to a tendon of the sncro-lumbalis muscle, and is 
called the ani/le. The distance between the vertebral extremity and 
the angle increases gradually, from the second to the eleventh rib. 
Beyond the angle is a rough elevation, the tubercle; and immediately 
at the base and under side of the tubercle a smooth surface for 
articulation with the extremity of the transverse process of the corre¬ 
sponding vertebra. The vertebral end of the rib is somewhat ex¬ 
panded, and is termed the head, and that portion between the head 
and the tubercle is the neck. On the extremity of the head is an 
oval smooth surface divided by a transverse ridge into two facets 
for articulation with tw'o contiguous vertebra!. The posterior surface 
of the neck is rough, for the attachment of the middle costo-transverse 
ligament*; and upon its uppar border is a crest, which gives attach¬ 
ment to the anterior costo-transvorsc ligament. The sternal extre¬ 
mity is flattened, and presents an oval depression, into which the 
costal cartilage is received. 

The ribs that demand especial consideration are the lirst, tenth, 
eleventh, and twelfth. 

The first is the shortest rib; it is broad and flat, and placed horizon¬ 
tally at the upper part of the thorax, the surfaces looking upwards and 
downwards, in place of forwards and backwards as in the other ribs. 
At about .the anterior third of the upper surface of the bone, and near 
its internal border, is a tubercle which gives attachment to the scalenus 
anticus muscle, and immediately before and behind this tubercle, a 
shulfi>w oblique groove, the former for the subclavian vein, and the 
latter for the subclavian artery. Near the posterior extremity of the 
bone is a thick and prominent tubercle, with a smooth articular sur¬ 
face for the transverse process of the first dorsal vertebra. There is no 
angle. Beyond the tuberosity is a narrow constricted neck; and at 
the extremity a head, presenting a single articular surface. The 
second rib approaches in some of its characters to the first. 

The tenth rib has a single articular surface on its head. 

The eleventh and twelfth have each a single articular surface on the 
head, no neck or tubercle, and are pointed at the free extremity. The 
eleventh has a slight ridge, representing the angle, and a shallow 
groove on the lower border; the twelfth has neither. 

* This groove is commonly described as supporting the intercostal artery, 
vein, and nerve; but this is not the case. 
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Costal Cartilages. —The costal cartilages serve to prolong the 
ribs forward to the anterior part of the chest, and contribute mainly 
to the elasticity of the thorax. They are broad at their attachment 
to the ribs, aud taper slightly towards the opposite extremity; they 
diminish gradually in breadth from the first to {he last; in length they 
increase from the' first to the seventh, and* then decrease to the last. 
The cartilages of the first two ribs are horizontal in direction, the rest 
incline more and more upwards. In advanced age the costal cartilages 
are converted more or less completely into bone, this change taking 
place earlier in the male than in the female. 

The first seven cartilages articulate with the sternum; the three 
next, with the lower border of the cartilage immediately preceding, 
while the last two lie free between the abdominal muscles. All the 
cartilages of the false ribs terminate by pointed extremities. 

Development. —The ribs are developed by three centres; one for the 
central port, one for the head, and one for the tubercle. The last two 
have no centre for the tubercle. Ossification commences in the body 
somewhat before its appearance in the vertebras; the epiphysal centres 
for the head and tubercle appear between sixteen and twenty, aud arc 
consolidated with the rest of the bone at twenty-five. 

Articulations. —Each rib articulates with two vertebra and one 
costal cartilage, with the exception ofHhe first, tenth, eleventh, and 
twelfth^ which articulate each with a single vertebra only. 

‘•merit (if Muscles. —To the ribs'and their cartilages are at¬ 
tached twenty-two pairs, nnd one single muscle. To the cartilages , 
the subclavius, stemo-thyroid, pectoralis major, intermd oblique, rectus, 
transversalis, diaphragm, triangularis sterni, internul and external in- 
tereostals. To the ribs , the intercostal muscles, scalenus anticus, 
scalenus posticus, pectoralis minor, serratus magnus, obliquus externns, 
obliquus internes, latissimus dorsi, qnadratus lumborum, serratus 
posticus superior, serratus posticus inferior, saero-lpinbalis, longissimus 
dorsi, ccrvicalis ascendens, levatores costnrunfj transversalis, and 
diaphragm. 

Clavicle. —The clavicle is a long bone, shaped like the italic letter 
f, nnd extended Rcross the upper part of the side of the chest from the 
upper piece of the sternum to the point of the shoulder, where it arti¬ 
culates with the scapula. In position it is very slightly oblique, the 
sternal end being somewhat lower and more anterior than the scapular, 
and the curves are so disposed that at the sternal end the convexity, 
and at the scapular the concavity, is directed forwards. The sternal 
half of the bone is rounded or irregularly quadrilateral, and terminates 
in a broad articular surface. The scapular half is flattened from above 
downwards, and broad at its extremity, the articular surface occupying 
only part of its extent. The upper surface is smooth and convex, and 
partly subcutaneous; while the under surface is rough and depressed, 
for the insertion of the subclavius muscle. At the sternal extremity 
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of the under surface is n very rough prominence, which gives attach¬ 
ment to the rhomboid ligament; and at the other extremity a rough 
tubercle and ridge, for the coraco-clavicular ligament. The opening 
for the nutritious vessels is seen upon the under surface of the bone. 

Development .—% two centres; one for the shaft and buc for the 
sternal extremity; the ‘former appearing before any other bone of the 
skeleton, the latter between fifteen and eighteen. 

Articulations. —With the sternum and scapula. 

Attachment of Muscles. —To six: the sterno-mastoid, trapezius, 
pectoralis major, deltoid, subelavius, and sterno-byoid. 

Scapula. —The scapula is a flat triangular bone, situated on the 
posterior aspect and side of the thorax, and occupying the space from 
the second to the seventh rib. It is divisible into an anterior and 
posterior surface; superior, inferior, and posterior border; anterior, 
superior, and inferior angle; and processes. 

The anterior surface, or subscnpular fossa, is concave and irregular, 
and marked bv several oblique ridges which have a direction upwards 
and outwards. The whole concavity is occupied by the subseapnlaris 
muscle, with the except ion of a small triangular portion near the supe¬ 
rior angle The posterior surface ‘or dorsum is convex, and unequally 
divided into two portions by the spine; that portion above the spine 
is the suprn-spinous fossa ; and that below, the iufra-spinous fossa. 

The superior border is the shortest of the three; it is thin and con¬ 
cave, and terminated at one extremity by the superior angle, and at 
the other by the coracoid process. At its humeral end, and formed 
partly by the base of the coracoid process, is the supra-seapular notch, 
for the transmission of the supra-seapular nerve. 

' The inferior or axillary border is thick, and marked by several 
grooves and depressions; it terminates superiorly at the glenoid 
cavity, and iliferhujv at the inferior angle. Immediately below the 
glenoid cavity is a riugh ridge, which gives origin to the long head of 
the triceps muscle. Upon the posterior surface of this border is a de¬ 
pression for the teres minor; and upon its anterior surface a deeper 
groove for t he teres major; near the inferior angle is a projecting lip, 
which increases the surface of origin of the latter muscle. 

The posterior border or base, the longest of the three, is turned 
towards the vertebral column. It is intermediate in thickness between 
the superior aud inferior, and convex. 

The anterior angle is the thickest part of the bone, and forms the 
bead of the scapula; it is immediately surrounded by a constricted 
portion, the neck. The head presents a shallow pyriform articular sur¬ 
face, the glenoid cavity, having the pointed extremity upwards; and at 
its apex is a rough depression, which gives attachment to the long 
tendon of the biceps. The superior angle is thin and pointed. The 
inferior angle is thick, and smooth upon the external surface for the 
origin of the teres major and for a large bursa over which the upper 
border of the latissimus dorsi muscle plays. 
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The spine of the scapula, triangular in form, crosses the upper part of 
dorsum of the bone; it commences at the posterior border by a smooth 
triangular surface, over which the trapezius glides upon a bursa, and 
terminates at the point of the shoulder in the acromion process. The 
upper border of the spine • 

is rough and subcutaue- *''£■ 34 * 

ous, and gives attachment 
by two projecting lips to 
the trapezius and deltoid 
muscles; the surfaces of 
the spine enter into the 
formation of the supra and 
infra-spitintis fossre. The 
nutritions foramina of the 
scapula are situated in the 
base of the spine. 

The acromion is some¬ 
what triangular and flat¬ 
tened from above down¬ 
wards ; it overhangs the 
glenoid cavity, the upper 
surface being rough and 
subcutaneous, the lower 
smooth Snd corresponding 
with the shoulder-joint. 

Near its extremity, upon 
the anterior border, is an 
oval articular surface, for 
the end of the clavicle. 

The coracoid process is a thick, round, and curved process of bone, 
arising from the upper part of the neck of the scapula, and overarching 
the glenoid cavity. It is about two inches in length and very strong; 
it gives attachment to several ligaments and muscles. 

Decclojment .—Hy sir centres; one. for the body, one for the 
coracoid process, two for the acromion, one for the inferior angle, and 
one for the posterior border. The ossitic centre for the body appears 
in the infra-spinous fossa at about the same time as the ossification of 
tin; vertebra;; for flu; coracoid process during the first year; the acro¬ 
mion process at puberty; the inferior angle in the fifteenth year; and 
the posterior border at seventeen or eighteen. Union between the 

* A posterior view of the scapula. 1. The supra-spinous fossa. 2. The 
mfrA-spioous fossa. 3. The superior border. 4. The supra scapular notch. 
5. The anterior or axillary border. 6. The head of the scapula and glenoid 
cavity. 7. The inferior angle. 8. The neck of the scapula; the ridge opposite 
the number gives origin to the long head of the triceps, U. The posterior 
border or base of the scapula. 10. The spiue. it. The triangular smooth 
surface, over which the tendon of the trapezius glides. 12. 'l’ito acromion 
process. 13. One of the nutritious foran\ina. 14. The coracoid process. 
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coracoid process and body takes place during the fifteenth year; the 
bone is not complete till manhood. 

Articulations .—With the clavicle and humerus. 

Attachment of Muscles .—To sixteen: by its anterior surface to the 
subseapularis; posterior surface, supra-spinatus and infra-spinatns; 
sujicrior border, omo-hyoid; posterior border, levator anguli scapula:, 
rhomboidens minor, rhomboideus major, and serratus mngnus; anterior 
border, long head of the triceps, teres minor, and teres major; upper 
angle of the glenoid cavity, to the long tendon of the biceps ; spine 
and acromion, to the trapezius and deltoid; coracoid process, to the 
peetoralis minor, short head of the biceps, and coraco-brachialis. 
The ligaments attached to the coracoid process are, the coracoid, 
eoraco-clavieular, and coraco-hmnernl, and the costo-coracoid mem¬ 
brane. 

Ili.'MF.IU s.—The humerus is a long bone, and is therefore divisible 
into a shaft and two extremities. 

The superior extremity presents a rounded head; a constriction im¬ 
mediately around the base of the head, the neck; a greater and a lesser 
tuberosity. The greater tuberosity is situated most externally, and is 
separated, from the lesser by a vertical furrow, the bicipital groove, 
which lodges the long tendon of the biceps. The edges of this groove 
below the head of the bone are raised and rough, and arc called the 
anterior and posterior bicipital ridges; the former serves for the 
insertion of the peetoralis major muscle, and the latter for the insertion 
of the latissimus dorsi and teres major. 

The constriction of the bone below the tuberosities is the surgical 
neck, and is so named, in contradistinction to the true neck, from 
being the seat of the accident called by surgical writers fracture of the 
neck of the humerus. 

The shaft of the bone is prismoid at its upper part, and flattened 
from before backwards beldw. I pon its outer side, at about its 
middle, is a rough triangular eminence, which gives insertion to the 
deltoid; aud immediately on each side of this eminence is a smooth 
depression, corresponding with the two heads of the braehialis auticus. 
Upon the inner side of the middle of the shaft is a ridge, for the at¬ 
tachment of the coraco-brachialis muscle ; and behind, an oblique and 
shallow groove, which lodges the musculo-spiral nerve and superior 
profunda artery. The foramen for the medullary vessels is situated 
upon the inner surface of the shaft of the bone a little below th e 
coraeo-brachial ridge ; it is directed downw ards. 

The tower extremity is flattened from before backwards, and is ter¬ 
minated inferiorly by a long articular surface, divided into two parts 
by an elevated ridge. The external portion of the articular surface is 
a rounded protuberance, eminentia capitata, which articulates with the 
cup-shaped depression on the head of the radius; the internal portion 
is a concave aud pulley-like surface, trochlea, which articulates with 
the ulna. Projecting beyond the articular surface on each side are 



HUMERUS. 


79 


the external and internal condyle , the latter being considerably the 
longer; and running upwards from the condyles upon the borders of 
the bone are the condyloid ridges, of which the external is tin* most 
prominent. Immediately in front of the trochlea is a small depression 
for receiving the coronoid process of the ulna 
during flexion of the fore-arm ; and iinmedi- fVg. 35.* 

atclv behind it a large and deep fossa, for con¬ 
taining the olecranon process during extension. 

Development.. —liy seven centres; one for 
the shaft, one for the head, 011 c for the tube¬ 
rosities, one for the eminentia eapitata, one 
for the trochlea, and one for each condyle, the 
internal preceding the external. Ossification 
commences in the diaphysis of the humerus 
soon after the clavicle; in the head and 
tuberosities, during the second and third years 
of infantile life; in the eminentia eapitata 
and trochlea during the third and sixth years; 
aud in the condyles during the twelfth and 
fifteenth. The entire bone is consolidated at 
twenty. • 

Articulations .—With the glenoid cavity of 
the scapula, aud with the ulna and radius. 

Altaclhiicut of Muscles. —To twenty-four: 
by the greater tuberosity to the supra-spinatus, 
infra-spinatus, aud teres minor; lesser tube¬ 
rosity, subscapularis; anterior bicipital ridge, 
pcetoralis major; posterior bicipital ridge and 
groove, teres major and latissirnus dorsi; shaft, 
external aud internal heads of the triceps, del¬ 
toid, eoraeo-braehialis, aud braehialis antieus; 
external condyloid ridge and condyle ( condylus 
extensorius), extensors aud supinators of the 
fore-arm, viz. supinator longus, extensor carpi 
radialis longior, extensor carpi radialis brevier, 
extensor communis digitorum, extensor minimi 
digiti, extensor carpi ulnaris, anconeus, and supinator brevis; internal 
condyle ( condylus fiexorius ), flexors and one pronator, viz, pronator 
radii teres, flexor carpi radialis, palmaris longus, flexor sublimis digi¬ 
torum, and flexor carpi ulnaris. 

* The humerus of the right side; its anterior surface. 1. The shaft of the 
bone. 2. The head. 3. The anatomical neck. 4. The greater tuberosity. 
5. The lesser tuberosity. 6. The bicipital groove. 7. The anterior bicipital 
ridge. 8. The posterior bicipital ridge, if. The rough surface into which the 
deltoid is inserted. 10. The nutritious foramen. 11. The eminentia eapitata. 
12. The trochlea. 13. The external condyle. 14. The internal condyle 
15. The external condyloid ridge. 16. The internal condyloid ridge. 17. The 
fosaa for the coronoid process of the ulna. 
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Ulna.—T in- ulna is a long bone, divisible into a shaft and two 
extremities. The upper extremity is hirer, and forms principally the 
articulation of the elbow; while the lower extremity is small, and is 
excluded from the wrist-joint by an inter-articular fibro-ciirtilago. 

The superior extremity presents a semilunar concavity ilf large size, 
the greater sigmoid notch, for articulation with the humerus; and 
upon the outer 6ide a lesser sigmoid notch, which articulates with the 
head of the radius. Bounding the greater sigmoid notch posteriorly 
is the olecranon process: and, ovcrliaiipiiip it in front, a pointed 
eminence with a rough triangular base, the coronoid process. Behind 
the lesser sigmoid notch, and extending downwards on the side, of the 
olecranou, is a triangular uneven surface, for the anconeus muscle; 
and upon the posterior surface of the olecranon a smooth triungular 
surface, which is subcutaneous. 

The shaft is prismoid in form, and presents three surfaces, anterior, 
posterior, and internal; and three borders. The anterior surface is 
occupied by the flexor profundus digitorum for the upper three-fourths 
of its extent; and below, by n depression for the pronator ipiadratus 
muscle. A little above its middle is the nutritious foramen, which is 
directed upwards. Upon the posterior surface at the upper part of 
the bone is tlie triangular uncveif depression for the nucoueus muscle, 
bounded inferior!) by an oblique ridge which runs downwards from 
the posterior extremity of the lessor sigmoid notch. Below the ridge 
the surface is marked into severid grooves, for the attachment of the 
extensor ossis metaenrpi, extensor sccimdi internodii, and extensor 
imlicis muscle. The internal surface is covered in for the greater 
part of its extent by the flexor profundus digitorum. The anterior 
harder is rounded, and gives origin by its lower fourth to the pronator 
' quadrates; til e posterior is more prominent, and affords attachment 
to the flexor carpi ulnaris and extensor carpi ulmiris. At its upper 
extremity it expands into the triangular subcutaneous surface of the 
olccrauon. The &rtermt or radial border is sharp and prominent, 
for the attachment of the interosseous membrane. 

The tower extremity terminates ill a small rounded bead, eapitnlnm 
vhnr, from the side of which projects the slytoid process. The latter 
presents a deep notch nt its base for the attachment of the apex of the 
triangular internrticulur cartilage, and by its point, gives attachment 
to the internal lateral ligament. Upon the posterior surface of the 
head is a groove, for the tendon of the extensor carpi ulnaris ; and 
upon the side opposite the styloid process a smooth surface, for arti¬ 
culation with the side of the radius. 

Development. —By three centres; one for the shaft, one for the 
inferior extremity, and one for the olecranon. Ossification commences 
in the ulna shortly after the humerus and radius; the two ends of the 
bone are cartilaginous at birth. The centre for the lower end appears 
at about the fifth, and that for the olecranon about the seventh year. 
The hone is completed at about the twentieth year. 

Articulations. —With two bones; the humerus and radius; it is 
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sepnrated from the cuneiform bone of the carpus by the triangular 
interarticular cartilage. 

Attachment of Muscles. — To twelve: by the olecranon to the 
triceps extensor eiibiti, one head of the. flexor carpi ulnnris, and the 
anconeus; Jiy the coronoid process, to thebrachialis auticus, pronator 
radii teres, flexor sublimis digitorum, and 
flexor profundus digitorum; by the shaft, to 3 g * 

the flexor profundus digitorum, flexor carpi 
ulnnris, pronator quadrat us, anconeus, extensor 
carpi ulnaris, extensor os sis metaearpi pollieis, 
extensor sccundi iuternodii pollieis, and exten¬ 
sor indicia. 

Radius.- —The radius is the rotatory bone 
of the forc-arm; it is divisible into a shaft and 
two extremities: uuliko the ulna, its upper 
extremity is small, and merely accessor)' to the 
formation of the elbow-joint; while the lower 
extremity is large, und forms almost solely the 
joint of the wrist. * 

The superior extremity presents, a rounded 
head, depressed upon its upper surface into » 
shallow cup. Around the margin # of life head 
Is a smooth articular surface, which is broad on 
the inner side, where it articulates with the 
h-sser sigmoid notch of the ulna, and narrow 
in the rest of Us circumference, to play in the 
orbicular ligament. Beneath the head is a 
constricted circular neck; and beneath the neck, 
on its internal aspect, n prominent process, the 
tuberosity. The surface of the tuberosity is 
partly smooth and partly rough ; rough below, 
where it receives the attachment of the tendon 
ot the biceps ; and smooth above, where a bursa 
is interposed between the tendon and the bone. 

The shaft of the bone is prismoid, and presents three surfaces. 
The anterior surface is somewhat concave superiorly, where it lodges 
the flexor lougus pollieis; and flat below, where it supports the pro¬ 
nator quadratic. At about the upper third of this surface is the 
nutritious torameu, which is directed upw'ards. The posterior surf ace 

* The two bones of the fore-arm seen from the front. 1. The shaft of the 
Hi* greater sigmoid notch. 3. The lesser sigmoid notch, with 
which the headofthe radius is articulated. 4. The olecranon process. 5. The 
Pf 00 ®*?* 6 - The nutritious foramen. 7. The sharp ridges upon the 
interosseous membrane is attached. 8. The capitulum 
J* * t 5 r,old Process- 10. The shaft of the radius. 11. Its head 
i « n ^L n< * e(1 the smooth border for articulation with the orbicular ligament. 

u. The neck of the radius. 13. Its tuberosity. 14. The oblique line. lf>. 
The lower extremity of the bone. 16. Its styloid process. 
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is round above, where it supports the supinator brevis muscle, and 
marked by several shallow oblique grooves below, which afford attach¬ 
ment to the eiLteiisor muscles of the thumb. The external surface is 
rounded and convex, and marked by an olliquc ridge, which extends 
from the tuberosity to the styloid process at the lower extremity of 
the bone. Upon the inner margin of the bone is a sharp and promi¬ 
nent crest, which gives attachment to the interosseous membrane. 
The lower ertremity of the radius is broad and triangular, and pro¬ 
vided with two articular surfaces; one at the side of the bone, which 
is concave to receive the rounded head of the ulna; the other at the 
extremity, and marked by a slight ridge into two facets, one external 
and triangular, corresponding with the scaphoid; the other square, 
with the semilunar bone. Upon the outer side of the extremity is a 
strong conical projection, the styloid process, which gives attachment 
by its base to the tendon of the supinator longus, and by its apex to 
the external lateral ligament of the wrist joint. The inner edge of 
the articular surface affords attachment to the base of the inter-arti¬ 
cular tibro-cartilagc of the ulna. 

Immediately in front of the styloid process is a groove, which lodges 
the tendons of the extensor ossis mctaca^i pollicis, and extensor 
primi intcrnodii; and behind the, process a broader groove, for the 
tendons of the extensor carpi radialis longior and brevior, and extensor 
secuudi intcrnodii; behind this is.a prominent ridge, and a deep and 
narrow groove, for the tendon of the extensor iudicis; smd still 
farther back part of a broad groove, completed by the ulna, for the 
tendons of the extensor communis digitorum. 

Development. —By three centres; one for the shaft, and one for 
each extremity. Ossification commences in the shaft soon after the 
.humerus, and before that in the ulna. The inferior centre appears 
during the second year, and the superior about the seventh. The 
bone is perfected at twenty. 

Articulations.— jWith four bones; humerus, ulna, scaphoid, and 
semilunar. 

Attachment of Muscles. —To nine: by the tuberosity to the biceps; 
by the oblique ridge to the supinator brevis, pronator radii teres, 
flexor sublimis digitorum, and pronator quadrates; by the anterior 
surface, to the flexor longus pollicis and pronator quadratus; by the 
posterior surface, to the extensor ossis mctacarpi pollicis and extensor 
primi iuternodii; and by the styloid process, to the supinator longus. 

Carpus. —The bones of the carpus are eight in number; they arc 
arranged in two rows. In the first row, commencing from the radial 
side, are, the os scaphoides, semilunare, cuneiforme, pisiforme; and in 
the second row, in the same order, the os trapezium, trapezoides, os 
magnum, and uncifomie. 

The scaphoid bone is named from bearing some resemblance to 
the shape of a boat, being broad at one end, and narrowed like a prow 
at the opposite, concave on one side, and convex on the other. It 
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is, however, more similar in form to a cashew nut flattened and con¬ 
cave upon one side. If carefully examined, it will be found to preseut 
a convex and a concave surface , a convex and a concave border, a 
broad end, and a narrow and pointed extremity , the tuberosity. 

To ascertain to which hand the bone belongs, let the student hold 
it horizontally, so that the convex surface may look backwards 
(/. c. towards himself), and the; convex border upwurds: the broad 
extremity will indicate its appropriate hand ; if it be directed to the 
right, the bone belongs to the right; and if to the left, to the left 
carpus. 

Articulations. —With five bones : 
radius; by its concave surface, with 
the os magnum and semilnnarc; 
nnd by the extremity of its upper 
or dorsal border, with the trape¬ 
zium and trapezoidcs. 

Attachments. — By its tuberosity 
to the abductor* pollicis, and ante¬ 
rior annular ligament. 

The semilunar bone may be 
known by having n crescentic con- • 
cavity, and a somewhat crescentic 
outline. It presents for exnmina- • 
tion fom* articular surfaces and two 
extremities; the articular surfaces 
are, one concave , one convex , and 
two lateral, one lateral surface 
being crescentic, the other nearly 
circular and divided generally into 
two facets. The extremities are, 
one dorsal , which is quadrilateral, 
flat, and indented, for the attach¬ 
ment of liniments; the other paltnar, which is convex, rounded, and 
of larger size. • 

To determine to which hand it belongs, let the bone he held per¬ 
pendicularly, so that the dorsal or flat extremity look upwards, and 
the convex side backwards (towards the holder). The circular lateral 

* A diagram showing the dorsal surface of the bones of the carpus, with their 
articulations.—The right hand. R. The lower end of the radius. U. The 
lower extremity of the ulna. F. The inter-articular fibro-cartilage attached 
to the styloid process of the ulna, and to the margin of the articular surface 
of the radius. 8. The scaphoid bone : the numeral (5) indicates the number 
of bones with which it articulates. L. The semilunar e articulating with five 
bones. C. The cuneiforme, articulating with three bones. P. The pislforme, 
articulating with the cuneiforme only. T. The first bone of the second row, 
the trapezium, articulating with four bones. T. The second bone, the trape- 
zoides, articulating also with four bones. M. The os magnum, articulating with 
seven. U. The unciforme, articulating with five. The numerals, l, 3, 1,2, 1, 
on the metacarpal bones, refer to the number of their articulations with the 
carpal bones. 

G 2 • 
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surface will point to the side corresponding with the hand to which 
the bone belongs. 

Articulations .—With five hones, but occasionally with only four: 
by its convex surface, with the radius; by its concave surface, with 
the os magnum; by its crescentic lateral facet, with the scaphoid; 
and by the circular surface, with the cuneiform bone and with the 
point of the unciform. This surface is divided into two parts by a 
ridge, when it articulates with the unciform as well as with the cunei¬ 
form bone. 

The Cuneiform bone, although somewhat wedge-shaped in form, 
may be best distinguished by a circular and isolated facet, which arti¬ 
culates with the pisiform bone. It presents for examination three sur¬ 
faces, a base, and an apex. One surface is very rough and irregular; 
the opposite forms a concave articular surface; while the third is 
partly rough aud partly smooth, and presents that circular facet which 
is characteristic of the. bone. The base is an articular surface, and the 
apex is rough and pointed. 

To distinguish its appropriate hand, let the base, be directed back¬ 
wards, and the pisiform facet upwards; the concave articular surface 
will point to the hand to which the bone belongs. 

Articulations. —With three bones, and with the triangular fibro- 
enrtilnge,' By the base, with the semilunnre; by the concave surface, 
with the unciforme; by the circular facet, with the pisiformc; and by 
(he superior angle of the rough surface, with the (ibro-cartiloge. 

The pisiform bone may be recognised by its smull size, and by 
possessing a single articular facet. If it be examined carefully, it 
will be observed to present four sides and two extremities; one side 
is articular, the smooth facet approaching nearer to the superior 
•than the inferior extremity. The side opposite to this is rounded, 
and the remaining sides are, one slightly coueave, the other slightly 
convex. 

If the bone be held so that the. articular fueet shall look downwards, 
and the extremity which overhangs the articular facet forwards, the 
con'ave side will point to the hand to which it belongs. 

Articulations. —With the cuneiform bone only. 

Attachments. —To two muscles, the flexor carpi ulnaris, aud abductor 
minimi digiti; and to the anterior annular ligament. 

The trapezium (os muitangulum inajus) is too irregular in form to 
be compared to any known object; it may be distinguished by a deep 
groove, for the tendon of the flexor carpi radialis muscle. It is some¬ 
what compressed, and may be divided into two surfaces which are 
smooth and articular,' aud three rough borders. One of the articular 
surfaces is oral, concave in one direction, and convex in the other 
(saddlc-seat-shapcd); the other is marked into three facets. One of 
the. borders presents the groove for the tendon of the flexor carpi 
radialis, which is surmounted by a prominent tubercle for the attach¬ 
ment of the annular ligament; the other two borders are rough, and 
form the outer side of the carpus. The grooved border is narrow at 
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one extremity and broad at the other, where it presents the groove 
and tubercle. 

If the bone be held so that the grooved border look upwards while 
the apex of this border be directed forwards, and the base with the 
tubercle backwards, the concavo-convex surface will point to the hand 
to which the bone belongs. 

Articulations. —With four bones : by the concavo-convex surface, 
with the metacarpal bone of the thumb ; and by the three facets of 
the other articular surface, with the scaphoid, trapezoid, and second 
metacarpal hone. 

Attachments. —To two muscles, abductor pollieis and flexor ossis 
lnetaearpi; and by the tubercle, to the annular ligament. 

The tra PEZoi r>Es (os multanguluin minus) is a small, oblong, and 
quadrilateral bone, bent near its middle upon itself (bean-shaped). It 
presents four articular surfaces and two extremities. One of the sur¬ 
faces is concavo-convex, i. e. concave in one direction, and convex iu 
the other; another, contiguous to the preceding, is concave, so as to be 
almost angular in the middle, and is often marked by a small rough 
depression, for au interosseous ligament; the two remaining sides are 
flat, and present nothing remarkably. One of the two extremities is 
broad and of large size, the dorsal; the other, or palmar, is fyinll and 
rough. * 

If the .bone be held perpendicularly, so that the broad extremity be 
upwards, and the concavo-convex surface forwards, the angulur concave 
surface will point to the hnnd to which the bone belongs. 

Articulations. —With four bones : by tin concavo-convex surface, 
with the second metacarpal bone; by the angidar concave surface, 
with the os magnum ; and by the other two surfaces, with the trape¬ 
zium and scaphoid. 

Attachments. —To the flexor brevis pollieis muscle. 

The. os magnum (capitntum) is the largest bone of the carpus, and 
is divisible into a body and heard. The head is round for the greater 
part of its extent, bnt is flattened on one side. The body is irregularly 
quadrilateral, and presents four sides and a smooth extremity. Two 
of the sides are rough, the one being square and flat, the dorsal; the 
other rounded and prominent, the palmar; the ether two sides are 
articular, the one being concave, the other convex. The extremity is 
a triangular articular surface, divided into three facets. 

If the bone be held perpendicularly, so that the articular extremity 
look upwards, and the broad dorsal surface backwards (towards the 
holder), the concave articular surface will point to the hand to which 
the bone belongs. 

Articulations. —Witli seven bones: by the rounded head, with the 
cup formed by the scaphoid and semilunar bone; by the side of the 
convex surface, with the trapezoides; by the concave surface, with the 
uneiforme; and by the extremity, with the second, third, and fourth 
metacarpal bones. 

Attachments. —To the flexor brevis polliyis muscle. 
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The unci forme is a triangular-shaped bone, remarkable for a long 
and curved process, which projects from its palmar aspect. It pre¬ 
sents five surfaces; three articular, and two free. One of the arti¬ 
cular surfaces is divided by a slight ridge into two facets ; the other 
two converge, and meet at a flattened angle.* One of the free sur¬ 
faces, the dorsal, is rough and triangular; the other, palmar, also 
triangular, but somewhat smaller, gives origin to the unciform process. 

Tf the bone be held perpendicularly, so that the articular surface 
with two facets look upwards, and the unciform process backwards 
(towards the holder!, the concavity of the unciform process will point 
to the hand to which the hone belongs. 

Articulations.— With fire bones; 

/■'Of. 3s. t by the two facets on its base, with 

the fourth' and fifth metaearpal 
bones; by the two lateral articu¬ 
lating surfaces, with the. magnum 
and emieiforme; and by the flat¬ 
tened angle of its apes, with tho 
sciniluuure. 

Attachments. —To two muscles, 
adductor minimi digiti, and flexor 
brevis minimi digiti; and by the 
hook-shaped process to 
ligament. 

i Development. —The bones of tin- 
carpus are each developed by i 
single centre; they arc cartilagi¬ 
nous at birth. Ossilicution com¬ 
mences tow ards the end of the first 
year in the os magnum and unci- 
fonne; at the end of the third 
year, in the cuuciforme ; during the 
fifth year, in the trapezium and se- 
milmiare; during the eighth, in 
the scaphoidcs ; the ninth, in the 
trapezoides; and the twelfth, in the 
pisiforme. The latter bone is the 
last in the skeleton to ossify; it. is, in reality, a sesamoid bone of the 
tendon of the flexor carpi ulnaris. 

* When tilt- unciforme does not articulate with the semilunare, this angle 
is sharp. 

t The hand viewed upon its anterior or palmar aspect, i. The scaphoid 
hone. 2. The semilunare. 3. The cuneifonne. 4. The pisiforme. 5. The 
trapezium, ii. The groove in the trapezium which lodges the tendon of the 
flexor carpi radialis. 7. The trapezoides. 8. The os magnum. 9. The un¬ 
ciforme. 10 . U). The five mctacar^Bl"hones. II, II. The first row of 
phalanges. 12, 12. The second row. 13, 13. The third row, or ungual 
phalanges. 14. The first phalanx of the thumb. 15. The second and last 
phalanx of the thumb. 
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The number of articulations which each bone of the carpus presents 
with surrounding; bones may be expressed in figures, which will be 
found to facilitate very materially the student’s recollection; the 
number for the first row is 5531, and for the second 4175. 

Metacarpus. —The bones of the metacarpus are five iu number. 
They are long bones, divisible into a head, shaft, and base. 

The head is rounded at the extremity, and tlattened at each side 
for the insertion of strong ligaments; the s/m/I is prismoid, and marked 
deeply on each side, for the attachment of tiie interossei muscles; and 
the bate is irregularly quadrilateral, and rough lor the insertion of 
teudons and ligaments. The base presents three articular surfaces: 
one at each side, for the adjoining metacarpal bones; and one at the 
extremity, for the carpus. 

The metacarpal bone of the thumb is one-third shorter than the rest, 
flattened and broad on its dorsal aspect, and convex on its palmar side; 
the articular surface of the head is not so round as that of the other 
metacarpal bones; and the base lias a single concavo-convex surface, 
to articulate with the similar surface of this trapezium. 

'flic metacarpal houes of the different fingers may be distinguished 
by certain obvious characters. The. base of the metacarpid bone of 
the index linger is the largest of the four, and presents fouif articular 
surfaces. That of the middle finger may be distinguished by a 
roundnf projecting process upon the radial side of its base, and two 
small circular facets upon its ulnar lateral surface. The base of the 
metacarpal bone of the ring-finger is small uud square, and has two 
small circular facets to correspond with those of the middle meta¬ 
carpal. The metacarpal bone of the little finger has only one lateral 
articular siu’facc. * 

Development .—By two ceutres; one for the shaft, and one for the 
digital extremity, with the exception of the metacarpal bouc of the 
thumb, the epiphysis of which, like that of the "phalanges, occupies 
the carpal end of the bone. Ossificatiou of the metacarpal bones com¬ 
mences iu the embryo between the tenth anil twelfth week, tffat is, 
soon after the bones of the fore-arm. The epiphyses make their 
appearance at the end of the second, or curly in the third year, and 
the bones are completed at twenty. 

Articulations .—The first with the trapezium ; second, with the tra¬ 
pezium, trapezoides, os magnum, and with the middle metacarpal 
bone; third, or middle, with the os magnum, and adjoining meta¬ 
carpal bones; fourth, with the os magnum and unciformo, and with 
the adjoining metacarpal bones; and, fifth, with the uuciforme, and 
with the metacarpal bone of the ring-finger. 

lhc figures resulting from the number of articulations which each 
metacarpal bone possesses, taken from the radial to the ulnar side, arc 
13121. 

Attachment of Mmoles .—To the metacarpal boue of the thumb, 
three, the llexor oasis metacarpi, extensor ossis metacarpi, and lirst 
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dorsal interosseous; of the index finger, five, the extensor carpi 
radialis longior, flexor carpi radialis, first and second dorsal interos¬ 
seous, and first palmar interosseous: of the middle finger, four, the 
extensor carpi radialis brevior, adductor pollicis, and second and 
third dorsal interosseous; of the ring-finger, three, the third and 
fourth dorsal interosseous, and second palmar; and of the little finger, 
four, extensor carpi uluaria, adductor minimi digiti, fourth dorsal, and 
third palmar interosseous. 

Phalanges. —The phalanges are the bones of the fingers; they arc 
named from their arrangement in rows, and are fourteen in number, 
three to each finger, and two to the thumb. In conformation they are 
long hones, divisible, into a shall, and two extremities. 

The shaft is compressed from before backwards, convex on its 
posterior surface, and flat with raised edges in front. The metacarpal 
extremity, or base, in the first row, is a simple, concave articular sur¬ 
face, that in the other two rows a double concavity, separated by a 
slight ridge. The digital extremities of the first and second row pre¬ 
sent a pulley-like surface, concave, iu the middle, and convex on each 
side. The ungual extremity of the last phalanx is broad, rough, and 
expanded into a semilunar crest. 

f)evr/(f)iiiient.— By two centres ; one for the shaft, and one for the 
base. Ossification commences first in the third phalanges, then in the 
first, and lastly in the second. The period of commencement corre¬ 
sponds with that of the metacarpal bones. The epiphyses of the first 
row appear during the third or fourth year, those of the second row 
during the fourth or fifth, and of the last during the sixth or seventh. 
The phalanges are perfected by the twentieth year. 

Articulations. —The first row, with the metacarpal hones and second 
row of phalanges; the second row, with the first, and third; and the 
third, with the second row. 

Attachment of htuscles. —To the base of the first phalanx of the 
thumb four muscles, abductor pollicis, flexor brevis pollicis, adductor 
pollicis, and extensor priini intcruodii; and to the second phalanx, 
two, thi; flexor lougus pollicis, and extensor seeundi iufernodii. To 
the first phalanx of the second, third, and fourth fingers, one dorsal 
and one palmar iuterosseous; and to the first phalanx of the little 
finger, the abductor miniinMligiti, flexor brevis minimi digiti, and one 
palmar interosseous. To tnc second phalanges, the flexor sublirnis 
and extensor communis digitorum; aud to the last phalanges, the 
flexor profundus and extensor communis digitorum. 


PELVIS AND I.OWEIt EXT11EHITY. 

The bones of the pelvis are the two ossa innominata, the sacrum, 
and the coccyx ; and of the lower extremity, the femur, patella, tibia 
and fibula, tarsus, metatarsus, and phalanges. 
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()s innominatum.— The os innomiuatum (os eoxvc.) is an irregular, 
flat bom*, consisting in the young subject- ot three parts, which meet at 
the acetabulum. Hence it is usually described in the adult as divi¬ 
sible into three portions, ilium, ischium, ami pubes. The ilium is the 

Fig. 30.* 



superior, broad, and expanded portion which forms*the prominence ol 
the hip, and articulates with the sacrum. The ischium is the interior 
nud strong part of the bone oh which we sit-. The os pubis is that 
portion which forms the front of the pelvis, anti gives support to the 
external organs of gcucratiou. 

The h ium may he described as divisible into an internal and ex¬ 
ternal surface, a crest, and an anterior and posterior border. 

The internal surface is bounded abovl^by the crest, below by a 
prominent line, the linca ilio-pectinea, anil before and behind by the 

* The os innominatum of the right side. I. The ilium; its external surface. 
2. The ischium. 3. The oh pubis. 4. The crest of the ilium. 5. The supe¬ 
rior curved line. fi. The inferior curved line. 7. The surface for the gluteus 
maxinius. 8. The anterior superior spinous process. 9. The anterior inferior 
spinous process. 10. The posterior superior spinous process. 11. The poste¬ 
rior interior spinous process. 12. The spine of the ischium. 13. The great 
svro-ischiatic notch. 14. The lesser sacro-ischiatic notch. lit. The tuberosity 
of the Ischium, showing its three facets, lfi. The ramus of the ischium. 17. 
The body of the os pubis. 1*. The ramus of the puhes. 
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anterior and posterior border; it is concave and smooth for the ante¬ 
rior two-thirds of its extent, and lodges the iliacus muscle. The 
posterior third is rough, for articulation with the sacrum, and is 
divided hy a deep groove, into two parts; an anterior or auricular. 
j portion , which is shaped like the pinna, aud coated by caftilage in the 
fresh hone; and a posterior portion, which is very rough and uneven, 
for the attachment of interosseous ligaments. 

The external surface is uneven, partly convex, and partly, concave: 
it is bounded above hy the crest; below by a prominent arch, which 
forms the upper segment of the acetabulum; and before and behind hy 
the anterior and posterior border. Crossing this surface in an arched 
direction, from the anterior extremity of the crest to a notch upon the 
lower part of the posterior border, is a groove, which lodges the 
gluteal vessels aud nerve, the superior curved line; aud below this, 
at a short distance, a rough ridge, the inferior curved line. The sur¬ 
face iucluded between the superior curved line and the crest gives 
origin to the gluteus medius muscle; that between the curved lines, 
to the gluteus minimus; and the rough interval between the inferior 
curved line and the arch of the acetabulum, to one head of the rectus. 
The posterior sixth of this surface is rough aud raised, aud gives origin 
to part «f the gluteus maximus. ‘ 

The tresl of the ilium is arched, and curved in its direction like the 
italic letter/, bciug bent inwards *al its anterior termination, aud out¬ 
wards towards the posterior. It is broad for the attachment of three 
planes of muscles, which art; connected with its cxtcrnnl and internal 
borders or lips, and with the intermediate space. 

The anterior border is marked hy two projections, the anterior 
superior spirants process, which is the anterior termination of the 
crest, and the anterior inferior spinous process ; the two processes 
being separated hy a notch for the attachment of the sartorius muscle. 
This border terminates interiorly in the lip of the acetabulum. The 
posterior border also presents two projections, the posterior superior 
and the posterior inferior spinous process, separated hy a notch. 
Interiorly this border ia broad aud arched, and forms the upper part 
of the great sacro-ischiatic notch. 

The iscHirxi is divisible into a thick and solid portion, the body, 
and into a thin and ascending part, tins ramus ; it may he considered 
also, for convenience of description, ns presenting an external and in¬ 
ternal surface, and three borders, posterior, inferior, and superior. 

The external surface is rough aud uneven, for the attachment of 
muscles; and broad and smooth above, where it enters into the form¬ 
ation of the acetabulum. Below the inferior lip of the acetabulum 
is a notch, which lodges the obturator externus muscle in its passage 
outwards to the trochanteric fossa of the lemur. The internal surface 
ia smooth, and somewhat encroached upon at its posterior border hy 
the spine. 

The posterior border of the ischium presents towards its middle a 
remarkable projection, the spine. Immediately above the spine is a 



OS IH’BIS. 


91 


notch of large size, the great 3ncro-i.se/iiatir, and below the spine, the 
lesser snero-ischiatic notch : the former, bein'; converted into a fora¬ 
men by the. lesser snero-ischiatic ligament, gives passage to the pyri- 
formis muscle, the gluteal vessels and nerve, pudic vessels and nerve, 
and isi hiarfb vessels and nerves; and the lesser, completed by the great 
snero-ischiatic ligament, to the obturator interims muscle, and the 
internal pudic vessels mid nerve. The inferior bonier is thick and 
broad, and is called the tuberosity. The surface of the tuberosity is 
divided into three facets : one anterior, which is rough for the origin 
of the seini-membranosns; and two posterior, which are smooth and 
separated by a slight ridge, for the semi-tendinosns and biceps muscle. 
The inner margin of the tuberosity is bounded by a sharp ridge, which 
gives attachment to a prolongation of the great saero-ischiatic liga¬ 
ment, and the outer margin by a prominent ridge, from which the 
quadratus femoris muscle arises. The superior border of the ischium 
is thin, and forms'! lie lower circumference of the obturator foramen. 
The raines of the ischium is continuous with the ramus of the pubes, 
and is slightly everted. 

The os mils is divided into a horizontal portion or body (hori- 
zotital ramus of Albinus), and a descending portion or ramus; it pre¬ 
sents for examination an external alid internal surface, a superior and 
inferior border, and a symphysis. 

The external surface is rough, for the attachment of muscles ; and 
prominent at its outer extremity, where it forms part of the aceta¬ 
bulum. The internal surface is smooth, and enters into the formation 
of the cavity of the pelvis. The superior border is marked by a 
rough ridge, the crest; the inner termination of the crest is the t rtty/e; 
and the outer end, the spine or tubercle. Running outwards from the 
spine is a sharp ridge, the pectineal tine, or linea ilio-pcetinea, vvhicfT 
marks the brim of the true pelvis. In front of the pectineal line is a 
smooth depression, which supports the femoral artery and vein, and 
a little more externally an elevated prominence, the i/io-pectiueal 
eminence, which divides the surface for the femoral vessels from 
auolher depression which overhangs the acetabulum, and lodgdb the 
psoas and iliacus muscles. The ilio-pectiiical eminence, moreover, 
marks the junction of the pubes with the ilium. The inferior border 
is broad, deeply grooved for the passage of the obturator vessels 
and nerve, and sharp upon the side of the ramus, to form part of the 
boundary of the obturator foramen, •lhe symphysis is the iuucr 
extremity of the body of tile bone; it is oval and rough, for the 
attachment of a ligumentous structure analogous to the intervertebral 
substance. l'he ramus of the pubes descends obliquely outwards, and 
is continuous with the ratnus of the ischium. The inner border of 
the ramus forms with the corresponding bone the arch of the pubes, 
aud at its inferior part is considerably everted, to afford attachment 
to the crus perns. 

1 he acetabulum (cavitas cotyloidea) is a deep cup-shaped cavity, 
situated at the point of union between the ilium, ischium, and pubes; 
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a little less than two-fifths being formed by the ilium, a little more 
than two-fifths by the ischium, and the remaining fifth by the pubes, 
it is bounded by a deep rim or lip, which is broad and strong above, 
where most resistance is required, and marked in front by a deep 
notch, which is arched over in the fresh subject by a sfrnifg ligament, 
and transmits the nutrient vessels into the joint. At the bottom of 
the enp, and communicating with the notch, is a deep mid circular pit 
(fundus acetalmli), which lodges a mass of fat, and gives attachment 
to the broad extremity of the ligamentum teres. 

The obturator or thyroid foramen is a large oval interval between 
the ischium and pubes, bounded by a narrow rough margin, to which 
a ligamentous membrane is attached. The upper part of the foramen 
is increased in depth by the groove in the under surface of the os 
pubis, which lodges the obturator vessels and nerve. 

Derr/djimeut. —By eight centres: three principal, one for the ilium, 
one for the ischium, and one for the pubes; and five secondary, one, 
tin' Y shaped piece for the interval between the primitive pieces in 
the acetabulum, one for the crest of the ilium, one (not constant) for 
the anterior and inferior spinous process of tlic ilium, one for the 
tuberosity of the ischium, and one (not constant) for the angle of the 
os pubis. - Ossification commences in the primitive pieces, immediately 
alter tiiut in the vertebno, firstly ill the ilium, then in the ischium, 
and lastly in the pubes; the first ossiiie deposits being situaied near 
the future acetabulum. At birth, the acetabulum, the crest of the 
ilium, mid the ramus of the pubes and ischium, arc cartilaginous. 
The secondary centres appear at puberty, anil the entire bone is not 
completed until the twenty-fifth year. 

Articulations. —With three bones; sacrum, opposite iiiiiomiimtiini, 
and femur. 

Attachment of Muscles and Ligaments. —To thirty-five muscles: to 
the ilium thirteen ; by the outer lip of the crest, to the obliquus ex- 
ternus for two-thirds, and to the lutissiinus dorsi for one-third its 
length, mid to the tensor vngiuse femnris by its anterior fourth; by the 
middle of the crest, to the internal oblique for three-fourths its length, 
by the remaining fourth to the erector spinse; by the internal lip, to 
the trnnsversalis for three-fourths, and to the qnadrntus liunhorum by 
the posterior part of its middle third. By the external surface, to the 
gluteus medius, minimus, mid maximus, and to ouc head of the rectus; 
bv the internal surface to the iliacns; and by the anterior border to 
the sartorius, and the olher head of the reetiis. To the ischium 
fifteen ; by its external surface, the adductor magnus and obturator 
extemus; by the internal surface, the obturator intcnius and levator 
ani: by the spine, the gemellus superior, levator ani, eoceygeiis, and 
lesser sacro-iscliiatic ligament; by the tuberosity, the biceps, semi- 
tcudinosns, semi-membranosus, gemellus inferior, quadratus femoris, 
erector penis, and great sacro-ischiatic ligament; and by the ramus, 
the gracilis, transversns perinci, and compressor urethra;. To the os 
pubis fifteen .• by its upper border, the obliquus extemus, obliquus 
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interims, trausversolis, rectus, pyrurnidalis, pectincus, and psoas parvus ; 
by its external surface, the adductor longus, adductor brevis and gracilis; 
by its internal surface, the levator ani, compressor urethra), and obtu¬ 
rator interims; and by the ramus, the adductor magnus, erector penis, 
and accelerator tirinffi. 


The pelvis, considered as a whole, is divisible into a fahe and irre 
pelvis; the former is the expanded portion, bounded on each side by 

Fig. 40 * 



* A female pelvis. 1. The last lumbar vertebra. 2, 2. The intervertebral 
substance connecting the last lumbar vertebra with the fourth ami sacrum. 
3. The promontory of the sacrum. 4. The anterior surface of the sacrum, on 
which its transverse lines and foramina are seen. ft. The tip of the coccyx. 
♦1. 0. The iliac fossco, forming the lateral boundaries of the false pelvis. 7. The 
anterior superior spinous process of the ilium ; right side. 8. The anterior 
inferior spiuous process, i). The acetabulum, a. The notch of the acetabulum. 
b. The body of the ischium, c. Its tuberosity. <t. The spine of the ischium 
seen through the obturator foramen, e. The os pubis. /. The symphysis 
pubis, g. The arch of the pubes, h. The angle of the os pubis, t. The spine of 
tiie pubes; the prominent ridge between h and i is the crest of the pubes, k, k. 
The pectineal line of the pubes. /, l. The ilio-pectineal line; ttt, m. the pro¬ 
longation of this line to the promontory of the sacrum. The line represented 
by A, i, A l. and m, m. is the brim of the true pelvis. ». The ilio-pectineal 

eminence, o. The smooth surface which supports the femoral vessels, p, p. 
The great sacro-ischiatlc notch. 
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the ossa ilii, anil separated from the true pelvis by the linea ilio- 
pcclinea. The true pelvis is all that ]iortion which is situated 
beneath the linea ilio-peetinea. This line forms the margin or brim of 
the true pelvis, while the included area is called the inlet. The form 
of the inlet is heart-shaped, obtusely pointed in front at the symphysis 
pubis, expanded on each side, anil encroached upon behind by a pro¬ 
jection of the upper part of the sacrum, which is named the pro¬ 
montory. The cavity is somewhat encroached upon at each side by a 
smooth quadrangular plane of bone, corresponding with the internal 
surface of the acetabulum, and leading to the spine of the ischium. In 
front are two fossui around the obturator foramina, for lodging the 
obturator interims muscle, at each side. The inferior termination of 
the pelvis is very irregular, nnd is termed the outlet. It is bounded, 
in front, by the convergence of the rami of flic ischium and pubes, 
which constitute the arch of the pubes; on each side by the tube¬ 
rosity of the ischium, and two irregular fissures formed by the greater 
and lesser saero-ischiatic notches : and behind by the lateral borders 
of the sacrum, and the coccyx. 

The pelvis is placed obliquely with regard to the trunk of the body, 
so that the inner surface of the ossa pubis is directed upwards, and 
would support, t he superincumbent weight of the viscera. The base 
of the Sacrum rises nearly four inches above the level of the upper 
border of the symphysis pubis, and the apex of the coccyx somewhat 
more than half an inch above its lower border. If a line were carried 
through the central nxis of the inlet, it would impinge by one extre¬ 
mity against the umbilicus, and by the other against the middle of the 
coccyx. The nxis of the inlet is, therefore, directed downwards and 
backwards , while that of the outlet points downwards and forwards, 
and corresponds with a line drawn from the upper part of the sacrum, 
through the centre of the outlet. The axis of the cavity represents a 
curve, which corresponds very nearly with the curve of the sacrum, the 
extremities being indicated by the central points of the inlet and outlet. 
A knowledge of the direction of these axes is most important to the 
surgeon, as indicating the line in which instruments should be used in 
operations upon the viscera of the pelvis, and the direction of force in 
the removal of calculi from the bladder; and to the accoucheur, as 
explaining the course taken by the fetus during parturition. 

There are certain striking differences between the male nnd female 
pelvis. In the male the bones are thicker, stronger, and more solid, 
and the cavity deeper and narrower. In the female the bones are 
lighter and more delicate, the iliac fossa: are large, and the ilia 
expanded; the inlet, the outlet, and the eavity are large, and the 
ncctnhula farther removed from each other; the cavity is shallow, the 
tuberosities widely separated, the obturator foramina triangular, and 
the span of the pubic arch greater. The precise diameter of the inlet 
and outlet, and the depth of the eavity, are important considerations 
to the accoucheur. 

The diameters of the inlet or brim are three: 1. Antero-posterior, 
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sacro-pubic or conjugate; 2. transverse; mid 3. oblique. The 
ant no-posterior extends from the symphysis pubis to the middle of 
the promontory of the sacrum, and measures four inches. The trans¬ 
verse extends from the middle of the brim on one side to the same 
point on tInapposite, and measures five inches. The oblique extends 
from the sacro-ilinc symphysis ou one side, to the margin of the brim 
corresponding with the acetabulum on the opposite, and also measures 
five inches. 

The diameters of the outlet are two, aniero-postcrior and transverse. 
The a at ero-posterior diameter exteuds from the lower part of the sym¬ 
physis pubis to the apex of the coccyx ; and the transverse , from the 
posterior part of one tuberosity to the same point on the opposite side; 
they both measure four inches. The cavity of the pelvis measures iu 
depth four inches and a half, posteriorly; three inches and a half in 
the middle; and one and a half at the symphysis pubis. 

Temur. —The femur, the longest hone of the skeleton, is situated 
obliquely in the upper part of the lower limb, articulating by means 
of its head with the acetabulum, and inclining inwards as it descends, 
until it almost meets its fellow of the opposite side at the knee. In 
the female this obliquity is greater tdian in the male, in consequence 
of the greater breadth of the pelvis. TJic femur is divisible into a 
shaft, a superior, and au inferior ext/emity. 

At the superior extremity is a rounded head , directed upwards and 
inwards, and marked just below its centre by an oval depression for 
the ligumentuiu teres. The head is supported by a neck , which varies 
in length and obliquity according to sex and at various periods of life, 
being long and oblique in the adult male, shorter and more horizontal 
in the female and in old age,. Externally to the neck is a large pro-' 
cess, the trochanter major , which presents upon its anterior surface 
an oval facet, for the attachment of the tendon of the gluteus minimus 
muscle; and above, a double facet, for the insertion of the gluteus 
xnedius. Ou its posterior side is a vertical ridge, the tinea quadratic 
for the attachment of the quadratus fern oris muscle. Upon the inner 
side of the trochanter major is a deep pit, the trochanteric or digital 
fossa, in whith are inserted the tendons of the pyriformis, gemellus 
superior and inferior, and obturator externus and interims muscles. 
Passing downwards from the trochanter major in front of the bone is 
an oblique ridge, which forms the inferior boundary of the neck, the 
anterior intertrochanteric line; and behind, another oblique ridge, 
the posterior intertrochanteric line , which terminates in a rounded 
tubercle upon the posterior and inner side of the bone, the trochanter 
minor. 

Hie shaft of the femur is convex and rounded in front, and covered 
with muscles; and somewhat concave and raised into a rough and pro¬ 
minent ridge behind, the tinea aspera. The linea aspera near the 
upper extremity of the bone divides into three branches. The anterior 
branch is continued forwards in front of the lesser'trochanter, and is 
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continuous wiili the anterior intertroclwmteric line; the middle is con¬ 
tinued directly upwards into the linea quadrati; and the posterior, 
broad and strongly marked, ascends to the 
base of the trochanter major. Towards the 
lower extremity of the bone the,linea aspera 
divides into two ridges, which descend to the 
two condyles, and enclose a triangular space 
upon which rests the popliteal artery. The 
internal condyloid ridge is less marked than 
the external, and presents a broad and shallow 
groove, for the passage of the femoral artery. 
The nutritious foramen is situnted in or near 
the linea ospera, at. about one-third from its 
upper extremity, and is directed obliquely 
from below upwards. 

The lower extremity of the femur is broad 
and porous, and divided by a smooth depres¬ 
sion in front, and by a large fossa (fossa intcr- 
condyloidea) behind, into two condyles. 

The external condyle, is the broadest and 
most prominent, and the internal the narrow¬ 
est jmd longest; the difference in length de¬ 
pending,upon the obliquity of the femur, in 
consequence of the separation of the two bones 
at their upper extremities by the breadth of 
the pelvis. The external condyle is marked 
upon its outer side by a prominent tuberosity, 
which gives attachment to the external lateral 
ligament; aud immediately beneath this is 
the fossa which lodges the tendon of origin of 
the popliteus. By the internal surface it gives 
attachment to the anterior crucial ligament of 
the knee-joint; and by its upper ami posterior 
part, to the external head of the gastrocnemius 
and to the plantaris. The internal condyle 
projects upon its inner side into a tuberosity, 
to which is attached the internal lateral liga¬ 
ment ; above this tuberosity, at the extremity 
of the internal condyloid ridge, is a tubercle, 
for the insertion of the tendon of the adductor mngnus; and beneath 
the tubercle, upon the upper surface of the condyle, a depression, 
from which the internal head of the gastrocnemius arises. The outer 



* The right femur, seen upon the anterior aspect. 1. The shaft. 2. The 
head. 3. The neck. 4, Thegreat trochanter. 5. The anterior intertrochan¬ 
teric line. 0. The lesser trochanter. 7. The external condyle. 8. The 
internal condyle. ». The tuberosity for the attachment of the external lateral 
Ugameut. 10 The fossa for the tendon of origin of the popliteus muscle. 
11. The tnberosity fur the attachment of the internal lateral ligament. 
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side of the internal condyle is rough and concave, for the attachment 
of the posterior crucial ligament. 

Development .—By five centres; one for 
the shaft, one for each extremity, and one Fig.A'i.* 


for each troghautcr. The femur is the first 
of the long bones to show signs of ossifica¬ 
tion. lu it, ossilic matter is found imme¬ 
diately after the maxillic and before the ter¬ 
mination of the second month of embryonic 
life. The secondary deposits take place in 
the following order,—in the condyloid ex¬ 
tremity during the last month of foetal lilef; 
in the head towards the end of the first 
year; in the greater trochanter between 
the third and the fourth year; in the lesser 
trochanter between the thirteenth and 
fourteenth. The epiphyses and apophyses 
are joined to the diaphysis in the reverse 
order of their appearance, the junction 
commencing after puberty and not being 
nuiipleled for the condyloid epiphysis uutii 
after the twentieth year. # 

Ardent,(lions .—With three bones; with 
tL a* iuuoiniuatum, tibia, and patella. 

, / tt-nhtu en (of31 uscles. —To t wend/ -three; 
by the greater trochanter, to the gluteus mo¬ 
di us and minimus, pyriforinis, gemellus su¬ 
perior, obturator iutemus, gemellus inferior, 
obturator externus, and quadratic* femoris ; 
by the lesser trochanter, to the common ten¬ 
don of the psoas and iliaeus. By the linea 
aspera, its outer lip, to the. vastus ext emus, 
gluteus mavimus, and short head of the bi¬ 
ceps ; by its inner lip, to the vastus interims, 
pcctineus, adductor brevis, and adductor 
iongus; by its middle to the adductor mag- 
nus; by t he anterior part of the bone, to the 
councils and subcrurpcus; by its condyles, to 
the gastrocnemius, plantaris, and poplitcus. 



* A diagram of the posterior aspect of the right femur, allowing the lines of 
attachment of the muscles. The muscles attached to the inner lip are,—/>, the 
pcctineus; a b, the adductor brevis; and a /, the adductor Iongus. The middle 
portion Is occupied for Its whole extent by a m, the adductor magnus; and is 
continuous superiorly with qf % the linea quadrati, into which the quadratus 
femoris is inserted. The outer lip is occupied by g m, the gluteus maximus; 
and A. the short head of the biceps. 

t Cruvciihier remarks that this centre is so constant in the last fortnight of 
foetal life, that it may be regarded as an important proof of the foetus having 
reached ita full term. 

li 



US 


PATELLA.—TIBIA. 


Patella. —The patella is a sesamoid bone, developed in the tendon 
of the quadriceps extensor muscle, and usually described as a boue 
of the, lower extremity. It is heart-shaped in figure, the broad cud 
being directed upwards and the apex downwards, the external surfucc 
convex, and the internal divided by a ridge 
Fig. 43.* into two smooth surfaces, to articulate with 

the condyles of the femur. The external 
articular surface, corresponding with the 
external condyle, is the larger of the two, 
and serves to indicate the leg to which the 
bone belongs. 

Development .—By a single centre, at 
about the middle of (he third year. 

Articulations .—With the two condyles 
of the femur. 

Attachment of Muscles .—To four; the 
rectus, eruricus, vastus internus aud vastus 
exteruus; and to the ligaraentum patellae. 

Tibia. —The tibia is the inner and 
larger lione of flic leg; it is prismoid in 
form, and divisible into a shuft, an upper 
aud a lower extremity. 

The upper extremity, or head,, is large, 
and expanded on each side into two tube¬ 
rosities. Upon their upper surface the tu¬ 
berosities are smooth, to articulate with the 
condyles of the femur; the internal arti¬ 
cular surface being oval and oblong, to cor¬ 
respond with the internal condyle; and 
the external broad and nearly circular. Be¬ 
tween the two articular surfaces is a spinous 
process; aud in front and behind the spi¬ 
nous process a rough depression, giving 
attachment to the anterior and posterior 
crucial ligament. Between the two tube¬ 
rosities on the front aspect of the bone is a 
prominent elevation, the tubercle , for the 
insertion of the ligamentum patella-, and immediately above the 
tubercle a smooth facet, corresponding with a bursa. Upon the 
outer side of the external tuberosity is an articular surface, for the 

* The tibia and fibula of the right leg, articulated and seen from the front. 
1. The shaft of the tibia. 2. The inner tuberosity. 3. The outer tuberosity. 
4. The spinous process, ft. The tubercle. 6. The internal or subcutaneous 
surface of the shaft. 7- The lower extremity of the tibia. 8. The internal 
malleolus. 9. The shaft of fibula. 10. Its upper extremity, il. Its 
lower extremity, the external malleolus. The sharp border between 1 and 6 
is the crest of the tibia. 





FIBULA. 


O'.) 

head of the fibula; and upon the posterior part of the internal tubero¬ 
sity a depression, for tbe insertion of the tendon of the semi-membm- 
nosns muscle. 

The shaft of the tibia presents three surfaces; internal, which is 
subcutaueoas and superficial; external, which is concave and marked 
by a sharp ridge, for the insertion of the interosseous membrane; and 
posterior, grooved, for the attachment of muscles. Near the upper 
cat remity of the posterior surface is an oblique ridge, the popliteal live, 
for the attachment of the fascia of the popliteus muscle; and imme¬ 
diately below the oblique line, the nutritious canal, which is directed 
downwards. 

The inferior extremity of the bone is somewhat quadrilateral, and is 
prolonged on its inner side into a large process, the internal malleolus. 
Behind the internal malleolus, is a broad and shallow groove, for lodging 
the tendons of the tibialis posticus and flexor longus digitornm ; and 
farther outwards another groove, for the tendon of the flexor longus 
pollicis. t'pon the outer side the surface is concave and triangular, 
rough above, for the attachment of the interosseous ligament; and 
smooth below, to articulate with the fibula. Upon the extremity of 
the bone is a triangular smooth surface, for articulating with the 
astragalus. * . 

lleee/opmeut. —By three centres; on* for the shaft, and* one for 
each extremity. Ossification commences in the tibia, immediately 
after tin* femur; tbe centre for the head of the bone appears soon 
after birth, and that for the loner extremity during the second year; 
the latter is the first to join the diaphysis. The bone is not complete 
until near the twenty-fifth year. Two occasional centres have some¬ 
times been fouud in the tibia, one in the tubercle, the other in the 
internal malleolus. 

Articulations. —With three bones; femur, fibula, and astragalus. 

Attachment of Muscles. —To ten ; by the internal tuberosity, to the 
sartorius, gracilis, semi-tendinosus, and semi-membranosus; by the ex¬ 
ternal tuberosity, to the tibialis anticus and extensor longus digitorum; 
by the tubercle, to the ligamentiuu patella:; by the external surface of 
the shaft, to the tibialis anticus; aud by the posterior surface, to the 
popliteus, soleus, flexor longus digitorum, and tibialis posticus. 

Fibula.— The fibula (mpovrj, a brooch, from its resemblance, in 
conjunction with the tibia, to the pin of an ancient brooch) is the 
outer and smaller bone of the leg; it is long and slender in figure, 
prismoid in shape, and, like other long bones, divisible into a shaft 
and two extremities. 

The superior extremity or head is thick and large, and depressed 
upon the upper part by a concave surface, which articulates with the 
external tuberosity of the tibia. Externally to this surface is a thick 
aud rough prominence, for the attachment of the external lateral liga¬ 
ment of the knee-joint, terminated behind by a styloid process, for 
the insertion of the tendon of the biceps. 
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The lower extremity is flattened from without inwards, and pro¬ 
longed downwards beyond the articular surface of the tibia, forming 
Ihe external malleolus. Its external side presents a rough and tri¬ 
angular surface, which is subcutaneous, t’pou the internal surface is 
a smooth triangular facet, to articulate with the astragalus; and a 
rough depression, for the attachment of the interosseous ligament. 
The anterior border is thin and sharp, and the posterior , broad and 
grooved, for the tendons of the perooei muscles. 

To place the hone in its proper position, 
and ascertain to which leg it belongs, let 
the inferior or flattened extremity be di¬ 
rected downwards, and the narrow border 
of the malleolus forwards; the triangular 
subcutaneous surface will then point to the 
side; corresponding with the. limb of which 
tin; bone should form a part. 

The shaft of the fibula is prisrnoid, 
and presents three surfaces; external, in¬ 
ternal, and posterior; and three borders. 
The external surface is the broadest of the 
three;- it commences upon the anterior 
pprt of the. boue above, anil curves around 
it so as. to terminate upon its posterior side 
below. This surface is completely occu¬ 
pied by the two peronei muscles. The 
internal surface commences on the side of 
the superior articular surface, and termi¬ 
nates below, by narrowing to a ridge, 
which is continuous with the anterior bor¬ 
der of the malleolus. It is marked along 
its middle by the interosseous ridye, which 
is lost above and below in the inner bor¬ 
der of the bone. The posterior surface is 
twisted like the external, it commences 
above on the posterior side of the bone, 
and terminates below on its internal side; 
at about the middle of this surface is the 
nutritious foramen, which isdireeteddown- 
wards. 

The internal border commences superior¬ 
ly in common with the interosseous ridge, 
and bifurcates iuferiorly into two lines, 

* The tibia and fibula of the right leg articulated and seen (tom behind. 
1. The articular depression for the external condyle of the femur. 2. The 
articular depression for the internal condyle; the prominence between the t wo 
numbersis the spinous process. 3. Thefossaandgroovefortheinsertionofthe 
tendon of the semi-membraposus muscle. 4. The popliteal plane, for the 
support of the popliteus muscle. 5. The popliteal fine. 6. The nutritions 
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which bound the triangular subcutaneous surface of the external mal¬ 
leolus. The external border begins at the base of the styloid process 
upon the head of the fibula, and winds around the bone, following the 
direction of the corresponding surface. The posterior border is sharp 
and prominent, and is lost iuleriorly in the interosseous ridge. 

Development. —By three centres; one for the shaft, and one lor 
each extremity. Ossification commences in the shaft soon after its 
appearance in the tibia; at birth the extremities are cartilaginous, an 
ossifie deposit taking place in the inferior epiphysis during the second 
year, and in the superior during the fourth or lifth. The inferior 
epiphysis is the first to become united with the diaphysis, hut the 
hone is not completed until nearly the twenty-fifth year. 

Articulations. —With the tibia and astragalus. 

Attachment of Muscles. —To nine ; by the head, to the tendon of 
the biceps and soleus; by the shaft, its external surface, to the 
pcroHeus longus and brevis; internal surface, to the extensor longu* 
digitorum, extensor proprins pollieis, peroneus tertius, and tibialis 
posticus; by the posterior surface, to the popliteus and flexor longus 
pollieis. 

Tarsus. —The boucs of the tarsus are seven in number :• viz. the 
astragalus, calcaneus, scaphoid, internal, fniddle, and external cunei¬ 
form, and cuboid. * 

The Astragalus (os tali) may be recognised by its rounded head, 
a broad articular facet upon its convex surface, and two articular 
facets, separated by a deep groove, on its concave surface. 

The hone is divisible into a superior and inferior surface, an external 
and internal border, and an anterior and posterior extremity. The « 
superior surface is convex, and presents a large quadrilateral and 
smooth facet somewhat broader in front than behind, to articulate w ith 
the tibia. The inferior surface is concave, and divided by a deep and 
rough groove (sulcus tali), which lodges a strong interosseous ligament, 
into two facets, the posterior large and quadrungular and the antejjjor 
smaller and elliptic, which articulate with the os caleis. The infernal 
border is flat and irregular, and marked by a pyriform articular sur¬ 
face, for the inner malleolus. The external presents a large triangular 
articular facet, for the external malleolus, and is*rough and concave in 
front. The anterior extremity presents a rounded head, encircled by 


foramen. 7. The surface of the shaft upon which the flexor longus digitorum 
muscle rests. 8. The broad groove on the hack part of the inner malleolus, 
for the tendons of the flexor longus digitorum and tibialis posticus, 'J. The 
groove for the tendon of the flexor longus pollieis 10. The shaft of the flbula. 
The flexor longus pollieis muscle lies upon this surface of the bone; its 
superior limit being marked by the oblique line immediately above the number. 
11. The styloid process on the head of the flbula for the attachment of the 
tendon of the biceps muscle. 12 The subcutaneous surface of the lower 
part of the shaft of the flbula. 13. The external malleolus formed by the 
lower extremity of the fibula. 14. The groove, apon the posterior part of the 
external malleolus for the tendons of the peroftqj muscles. 



102 


CALCANEUS. 


a constriction somewhat resembling a neck; anil the posterior extre¬ 
mity is narrow, and marked by a deep groove, for the tendon of the 
flexor longns pnllicis. 

Hold the astragalus with the broad articular surface upwards, and 
1 he rounded head foiVards; the triangular lateral articular surface 
will point to the side to which the bone belongs. 

Articulations .—With four bones: tibia,, fibula, calcaneus, and 
scaphoid. 


Fig. 45 * 


The Calcaneus (os calcis) may be known by its large size and 
oblong figure, by the large and irregular portion which forms the 
heel, and by two articular surface's, 
separated by a broad groove, upon 
its upper side. 

The calcaneus is divisible into 
four surfaces, superior, inferior, ex¬ 
ternal, and internal; and two ex¬ 
tremities, anterior and posterior. 
The superior surface is convex be¬ 
hind and irregularly concave in front, 
where it presents two and sometimes 
three articular facets, divided by a 
broad and shallow groove (sulcus 
calcanei), for the interosseous liga¬ 
ment. The inferior surface is convex 
and rough, and bounded posteriorly 
by the two inferior tuberosities, 
of which the internal is broad and 
large, and the external smaller and 
prominent. The external surface 
is convex aud subcutaneous, and 
marked towards its anterior third 
by two grooves, often separated by 
a tubercle, for the tendons of the 
peroncus longus and brevis. The 
internal surface is concave and 
grooved, for the tendons and vessels 
which pass into the sole of the foot. 
At the anterior extremity of this 
surface is a projecting process (sus- 



* The dorsal surface of the left. foot. 1. The astragalus; Its superior quadri¬ 
lateral articular surface. 2. The anterior extremity of the astragalus, which 
articulates with (4) the scaphoid bone. 3,3. The calcaneus. 4. The scaphoid 
bone. 5. The internal cuneiform bone. 6. The middle cuneiform bone. 7. 
The external cuneiform bone. 8. The cuboid bone. 9. The metatarsal bones 
of the first and second toes. 10. The first phalanx of the great toe. 11. The 
second phalanx or the gredPtoe. 12. The first phalanx of the seoond toe. 
13. Its second phalanx. 14.,Its third phalanx. 
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tentaculum tali), which supports the anterior articulating surface of 
the astragalus, anil serves as a pulley for the tendon of the flexor 
lpugus digitorum. 

Upon the anterior extremity of the bone is a flat articular surface, 
surmouuteif by a rough projection, which affords one of the guides to 
the surgeon in the performance of Chopart’s operation, 'l'he posterior 
extremity is prominent and convex, and constitutes the posterior 
tuberosity: it is smooth for the upper half of its extent, where it 
corresponds with a bursa; and rough below, for the insertion of the 
teudo Achillis; the lower part of this surface is bounded by the two 
inferior tuberosities. 

Articulations. —With two bones: the astragalus and cuboid. In 
their articulated state a large oblique canal is situated between the 
astragalus and calcaneus, being formed by the apposition of the two 
grooves, sulcus luli aud sulcus calcanei. This groove is called tin: 
sinus tarsi, and serves to lodge a strong interosseous ligament which 
binds the two bones together. 

Attachment of Muscles. —To nine : by the posterior tuberosity, to 
the tendo Achillis and plantaris; by the inferior tuberosities and 
Under surface, to the abductor pollicis, abductor minimi digiti, flexor 
brevis digitorum aud flexor accessorius, aud to the plantar fascia; and 
by the external surface to the extensor brevis digitorum. r 

The Scaphoid bone may be distinguished by its boat-like figure, 
concave on one side, and convex with three facets upon the other. 
It presents for examination an anterior and a posterior surface, a supe¬ 
rior and an inferior border, aud two extremities, one broad, the other 
pointed and thick. The anterior surface is convex, and divided into 
three facets, to articulate with the three cuneiform bones; the poste¬ 
rior is concave, to articulate with the rounded head of the astragalus. 
The superior border is convex and rough, and the inferior somewhat 
concave and irregular. The external extremity is broad and rough, 
and the internal pointed and prominent, so as to form a tuberosity. 
The external extremity sometimes presents a facet of articulation with 
the cuboid. 

If the bone be held so that the convex surface with three facets 
look forwards, and the convex border upwards, the broad extremity 
will ]ioiut to the side corresponding with the foot to which the bom: 
bclougs. 

Articulations. —With four bones: astragalus and three cuneiform 
hones, sometimes also with the cuboid. 

Attachment of Muscles. —To the tendon of the tibialis posticus. 

The Internal Cuneiform may be known by its irregular wedge- 
shape, and by being larger than the two other bones bearing the same 
name. It presents for examination a convex and a concave sur¬ 
face, a long and a short articular horde*, and a small and a large 
extremity. 
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Place the bone so that the small extremity may look upwards and 
the long articular border forwards, the concave surface will point to 
the side corresponding with the foot to which it belongs. 

The convex surf are is internal and free, and assists in forming the 
inner border of the foot; the concave is external, and ifi apposition 
with the middle cuneiform and second metatarsal bone; the long 
harder articulates with the metatarsal bone of the great toe, and the 
, short border with the scaphoid bone. The small extremity (edge) 
is sharp, and the larger extremity (base) rounded into a broad tube¬ 
rosity. 

Articulations .—With four bones: scaphoid, middle cuneiform, aud 
first two metatarsal bones. 

Attachment of Muscles .—To the tibialis anticus and posticus. 

The Middi.k Cuneiform is the smallest of the three; it is wedge- 
shaped, the broad extremity being placed upwards, aud the sharp end 
downwards in the foot. It presents for examination four articular 
surfaces and two extremities. The anterior and posterior surfaces 
have nothing worthy of remark. One of the. lateral surfaces has a 
long articular facet, extending its whole length, for the internal cunef- 
form; fife other has only a partial articular facet for the external 
cuneiform bone. 

If the bone be held so that the square, extremity look upwards, 
the broadest edge of the square being towards the holder, the small 
and partial articular surface will point to the side to which the bone 
belongs. 

Articulations .—With four bones; scaphoid, internal and external 
, cuneiform, and second metatarsal hone. 

The Extkhnai. Cuneiform is intermediate in size between the 
two preceding, and placed, like the middle, with the broad end upwards, 
and the sharp extremity downwurds. It presents for examination five 
surfaces, and a superior and inferior extremity. The upper extremity 
is flat, of an oblong square form, and bevelled posteriorly, at the 
expense of the outer surface, into a sharp edge. 

If the bone be held so that the square extremity look upwards, and 
the sharp border backwards, the bevelled surface will point to the side 
corresponding with the foot to which the hone belongs. 

Articulations .—With six bones: scaphoid, middle cuneiform, cuboid, 
anil second, third, and fourth metatarsal bones. 

Attachment of Muscles .—To the flexor brevis pollicis. 

The Cuboid bone is irregularly cuboid in form, and marked upon 
its uuder surface by a deep groove, for the tendon of the peroncus 
longus muscle. It presents for examination, six surfaces, three articular, 
and three non-urtieular. The non-articular surfaces are the superior, 
which is slightly convex, and assists in forming the dorsum of the 
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foot; the inferior, marked by a prominent ridge, the tuberosity, and a 
deep groove for the tendon of the peroneus lougus; and an external, 
the smallest of the whole, and deeply notched by the commencement 
of the peroneal groove. The articular surfaces arc, the posterior, 
which i 9 of Targe size, and concavo-convex, to articulate with the os 
calcis; anterior, of smaller size, divided by a slight ridge into two 
facets, for the fourth and fifth metatarsal bones ; and internal, a small 
oval articular facet, upon a large and quadrangular surface, for the 
external cuneiform bone. 

If the bone be held so that the plantar surface, with the peroneal 
groove, look downwards, and the largest articular surface backwards, 
the small nou-urticular surface, marked by the deep notch, will point 
to the side corresponding with the foot to which the bone belongs. 

Articulations. —Witli/ow bones: calcaneus, external cuneiform, and 
fourth and fifth metatarsal bones, sometimes also with the scaphoid. 

Attachment of Muscles. —To three: the llc.xor brevis polliris, ad¬ 
ductor pollicis, and flexor brevis minimi digiti. 

Upon a consideration of the articulations of the tarsus it will be ob¬ 
served, that each bone articulates with four adjoining bones, with the 
exception of the calcaneus which articulate^ with two, and the exter¬ 
nal cuneiform with six. ' , 

llene/o/iinent. —By a single centre for each bone, w ith the exception 
of the os ealcis, which has an epiphysis for its posterior tuberosity. 
The centres appear in the following order ; calcanean, sixth mouth; 
nstragalan, seventh month ; cuboid, tenth month ; external cuneiform, 
during the first year; internal cuneiform, during the third year, 
middle cuneiform and scaphoid, during the fourth year. The epiphysis 
of the calcaneus appears at the ninth year and is united with the 
diuphysis at about the liftccuth. 

The Mktatabsal bonks, Jive in number, are long bones, and divi¬ 
sible therefore into a shaft and two extremities. The shaft is pris- 
moid, and compressed from side to side; the posterior extremity, or 
base, is square-shaped, to articulate with the tarsal bones, and will) 
eaeh other; and the anterior extremity presents a rounded heud, cir¬ 
cumscribed by a neck, to articulate with the first row of phalanges. 

Peculiar Metatarsal bones. —Th cfirst is shorter and larger than the 
rest, and forms part of the inner border of the foot; its posterior ex¬ 
tremity presents only one lateral articular surface, and an oval rough 
prominence beneath, for the insertion of the tendon of the peroneus 
iongu3. The anterior extremity has, upon its plantar surface, two 
grooved facets, for sesamoid bones. 

The second is the longest and largest of the remaining metatarsal 
bones; it presents at its base three articular facets, for the three cu¬ 
neiform boues; a large oval facet, but often no articular surface, on 
its iuner side, to articulate with the metatarsal bone of the great toe, 
and two externally, for the third metatarsal bone. 

The third may be known by two facets upon the inner side of its 
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Fig. 40.* 


base, corresponding with the second, and may be distinguished by its 
smaller size. 

The fourth may be distinguished by its smaller size, and by having 
a single articular surface on each 
side of the base. 

The fifth is recognised by its 
broad base, and by the large tubero¬ 
sity on its outer side. 

Development .—Each bone by 
two centres ; one for the body and 
one for the digital extremity in the 
• four outer metatarsal bones ; and 
one for the body, the other for the 
base in the metatarsal bone of 
the great toe. Ossific deposition 
appears in these bones at the. 
same time with the vertebrae; the 
epiphyses, commencing with the 
great toe and proceeding to the 
lift li, appear towards the close of 
the second year, consolidation being 
oiled cd at eighteen. 

Articulations .—With the tarsal 
bones by one extremity ,* and with 
the first row of phalanges by the 
other. The number of tarsal bones 
with which each metatarsal articu¬ 
lates from within outwards, is the 
same as between the bones of tin; 
metacarpus and carpus,—one for 
the first, three for the second, one 
for the third, two for the fourth, 
and one for the fifth, forming the 
cipher 13121. 

Attachment of Muscles .—To fourteen : to the first, the peroneus 
longus and lirst dorsal interosseous muscle : to the second, two dorsal 
iuterossei aud transversus pedis; to the third, two dorsal and one 
plantar interosseous, adductor pollicis and transversus pedis; to the 



* The sole of the left foot. 1. The inner tuberosity of the os calcis. 2. The 
outer tuberosity. * Its posterior tuberosity. 3. The groove for the tendon of 
the flexor longus digitorum ; this figure indicates also the sustentaculum tali, 
upon which it is placed. 4. The rounded head of the astragalus. 5. The 
scaphoid bone. G. Its tuberosity. 7. The internal cuneiform bone; its broad 
extremity. 8. The middle cuneiform bone. 9. The external cuneiform bone. 
10, 11. The cuboid bone. 11. Refers to the groove for the tendon of the pero- 
naus longus; the prominence between this groove and figure 10 is the tuberosity 
of the bone. 12, 12. The metatarsal bones. 13, 13. The first phalanges. 14, 
14. The second phalanges of the four lesser toes. IS, 15. The third, or ungual 
phalanges of the four lesser toes. 16. The last phalanx of the great toe. 
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fourth, two dorsal and one plantar interosseous, adductor pollieis and 
trausversus pedis; to the fifth, one dorsal and ouc plantar interosseous, 
peroueus brevis, peroneus tertius, adductor minimi digiti, llexor brevis 
minimi digiti, and trausversus pedis. 

Phalanges* —There are two phalanges in the great toe and three 
in the other toes, as in the hand. They an; long bones, divisible iuto 
a central portion and extremities. 

The phalanges of the first row are convex above, eonenve upon the 
under surface, and compressed from side to side. The posterior ex¬ 
tremity has a single concave articular surface, for the head of the 
metatarsal hone; and the anterior extremity, a pulley-like surfaee, for 
the second phalanx. 

The second phalanges are short and diminutive, but somewhat 
broader than those of the first row. 

The third or ungual phalanges, including the second phalanx of the 
great toe, are flattened from above downwards, spread out laterally 
at tlu: base to articulate with the second row, and at the opposite ex¬ 
tremity to support the nail and the rounded extremity of the toe. 

Development. —By two cent res: one for jLhe body and one for the 
metacarpal extremity. Ossification commences in these bond's after 
that in the metatarsus, appearing firstly in* the last phalanges, then in 
the first, and lastly in the middle rotv. The hones are completed at 
eighteen. 

Articulations. —The first row with the metatarsal bones and second 
phalanges; the second, of the great toe with the first phalanx, and of 
the other toes with the first and third phalanges; and the third, with 
the second row. 

Attachment of Muscles. —To twenty-three; to the first phalanges; 
great toe , the innermost tendon of the extensor brevis digitorum, ab¬ 
ductor pollieis, adductor pollieis, flexor brevis pollieis, and trausversus 
pedis ; second toe, first dorsal and first plantar interosseous and lum- 
bricalis; third toe , second dorsal and second plantar interosseous and 
lumbricalis ; fourth toe, third dorsal and third plantar interosseous and 
lumbricalis; fifth toe, fourth dorsal iuterosseous, abductor minimi 
digiti, flexor brevis minimi digiti and lumbricalis. Second phalanges; 
great toe, extensor longus pollieis, and flexor longus pollieis; other toes, 
ouc slip of the common tendon of the extensor longus and extensor 
brevis digitorum, and flexor brevis digitorum. Third phalanges ; two 
slips of the common tendon of tlu; extensor longus and extensor brevis 
digitorum, and the flexor longus digitorum. 

Sesamoid bones. —These are small osseous masses, developed in 
those tendons which exert a certain degree of force upon the surface 
over which they glide, or where, by continued pressure and friction, 
the tendou would become a source of irritation to neighbouring parts, 
as to joints. The best example of a sesamoid boric is the patellu, de¬ 
veloped in the common tendon of the quadriceps extensor, and resting 
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against the* front of the knee-joint. Besides the patella, there are four 
pairs of sesamoid bones included in the; number of pieces which com¬ 
pose the skeleton, two upon the mctacarpo-phalangeal articulation of 
each thumb, and existing in the tendons of insertion of the flexor 
brevis pollicis, and two upon the corresponding joint in the foot, in 
the tendons of tin* muscles inserted into the base of the first phalanx. 
In addition to these there is often a sesamoid bone upon the meta- 
earpo-phidangenl joint of tin; little finger; and upon tin; corresponding 
joint in the foot, in the tendons inserted into the base of the first 
phalanx ; there is one also in the tendon of the peroncus longus 
muscle, where it glides through the groove in the cuboid hone; some¬ 
times in the tendons, as they wind around the inner and outer 
malleolus ; in the psoas and iliacus, where they glide over the body 
of the os pubis: and in the external head of the gastrocnemius. 

The hones of the tympanum, ns they belong to the apparatus of 
hearing, will he described with the anatomy of the car. 
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The bourn are variously connected with each other in the con¬ 
struction of the skeleton, and the connection between any two bones 
constitutes a joint or articulation. If the joint be immovable, the 
surfaces of the holies are applied in direct contact; but if motion be 
intended, the opposing surfaces are expanded and coated by mi elastic 
substance named cartilage; a fluid secreted by a membrane closed on 
all sides lubricates their surface, and they are firmly held together by 
means of short bauds of glistening fibres, which are called ligaments 
tligare, to bind). The study of the ligaments is termed syndcsmology 
(i rvv, together, dtirpof, bond), which) with the anatomy of tije arti¬ 
culations, forms the subject of the present aliapler. • 

The forms of nrticulatiou met with in the human frame may be 
considered Tiudcr three classes:—Synarthrosis, Amphi-arthrosis, and 
Diarthrosis. 

S v N a in n coses ((Ton, up9(> uxTic, articulation) is expressive of the 
fixed form of joint in which the. bones arc immovably connected with 
each other. The kinds of synarthrosis arc four in number. Salura, 
lluruumia , Scltinr.il/lesis, (iouiphosis. The characters of the three 
first have been sullirieutly explained iri the preceding chapter, p. 52. 
It is here only necessary to state that, ill the construction of sutures, 
the substance of the bones i» not in immediate contact, but is sepa¬ 
rated by a layer of membrane, which is continuous externally with 
the pericranium and internally with the dura mater. It is the lattfr 
connection which gives rise to the great difficulty sometimes expe¬ 
rienced in tearing the calvarium from the dura mater. Cruveilbier 
describes this interposed membraue as the sutural cartilage; I 
never saw any structure iu the sutures xvhieh could be regarded as 
cartilage, and the history of the formation of the cranial bones would 
suggest a different explanation. The fourth, Gomphosis (yo/tpoj, 
a nail), is expressive of the insertion of one bone into another, in 
the same manner that a nail is fixed into a board; this is illus¬ 
trated iu the articulation of the teeth with the alveoli of the maxillary 
bones. 

Amphi-artiirosis (dg$>i, both, <5p0p<oiric) is a joint intermediate 
iu aptitude for motion between the immovable synarthrosis and tin- 
movable diarthrosis. It is constituted by the approximation of sur¬ 
faces partly coated with cartilage lined by synovial membrane, and 
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partly connected by interosseous ligaments, or by the intervention of 
an elastic fibro-cartilage which adheres to the ends of both bones. 
Examples of this mode of articulation are seen in the union between 
the bodies of the vertebra;, of the sacrum with the coccyx, of the 
pieces of the sternum, the saero-iliac and pubic symphyses (avv tyviiv, 
to grow together), and, according to some, of the necks of the ribs, 
with the, transverse processes. 

■Piahthhosis (cud, through, dpGpiooiQ) is the movable articulation, 
which constitutes by far the greater number of the joints of the body. 
The degree; of motion in this class has given rise to a subdivision into 
three genera, Arthrodia, Ginglymus, and Enarthrosis. 

Arthrodia is the movable joint in which the extent of motion is 
slight and limited, as in the articulations of the clavicle?, of the ribs, 
articular processes of the vertebra;, axis with the; atlas, radius with 
the ulna, libula with the tibia, carpal and metacarpal, tarsal and meta¬ 
tarsal hones. 

Ginglymus {yiyy\vpbc, a binge), or hinge-joint, is the movement 
of bones upon each other in two directions only, viz. forwards and 
backwards ; hut the degree of motion may be very considerable. The 
instances of this form of joint are numerous; they comprehend the 
elbow, wrist, metacnrpo-phalan£eal and phalangeal joints in the upper 
extremity; and the knee, ankle, metatarso-phalangenl and phalangeal 
joints in the lower extremity. * The lower jaw may also be admitted 
into this category, as partaking more of the character of the hinge- 
joint than of the less movable arthrodia. 

The form of the ginglymoid joint is somewhat quadrilateral, and 
each of its four sides is provided with a ligament, which is named 
from its position, anterior , posteriory internal or external lateral. 
The lateral ligaments are thick and strong, and are the chief bond of 
nnion between the bones. The anterior and posterior are thin and 
loose in older to permit the required extent of movement. 

Enarthrosis (iy, in, dpQpuxric) is the most extensive in its range of 
motion of nil tin* movable joiuts. From the manner of connection 
and form of the bones in this articulation, it is called the; ball and 
socket, joint. There are two instances in the body, viz. the hip and 
the shoulder. 

1 have be(*n in the habit of adding to the preceding the carpo¬ 
metacarpal articulation of the thumb, although not strictly a ball-and- 
socke't joint, from the great extent of motion which it enjoys, and 
from the nature of the ligament connecting the bone's. As far as the 
articular surfaces are concerned, it is rather a double than a single 
ball-and-socket; and the whole of these considerations remove it from 
the simple arthrodial and ginglymoid groups. 

The ball-and-sockct joint lias a circular form; and, in place of the 
four distinct ligaments of the ginglymus, is enclosed in a bag of liga¬ 
mentous membrane, called a capsular ligament. 

The kinds of articulation may probably be conveyed in a more 
satisfactory manner in the tabular form, thus: 
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Synarthrosis. 


Examples. 

' Sutura.bones of the skull. 

Hnnnonia .... superior maxillary bones. 
Schindylesis . . . vomer with rostrum. 

•i Gomphosis .... teeth with alveoli. 
Amphi-orthrosis . Bodies of the vertebra*. Symphyses. 

f Arthrodia .... carpal and tarsal bones. 
Diarthrosis. ^ Ginglymus .... elbow, wrist, knee, ankle. 
LKuarthrosis .... hip, shoulder. 


The motions permitted in joints may be referred to four heads, viz. 
Gliding, Annular movement, Circumduction, and Rotation. 

1. Olidiny is the simple movement of one articular surface upon 
another, and exists to a greater or less extent in all the joints, in 
the least movable joints, as in the carpus and tarsus, this is the only 
motion which is permitted. 

2. Anyulnr movement may be performed in four different directions, 
cither forwards and backwards, as iu flexion and extension ; or inwards 
and outwards, constituting adduction and abduction. Flexion arid ex¬ 
tension are illustrated iu the ginglymoid joint, and exist in a large 
proportion of the joints of the body.* Adduction aud abduction con¬ 
joined with flexion and extension, are met .with complete, onlJ»in the 
most movable joints, as iu the shoulder, the hip, and the thumb. Iu 
the wrist and in the ankle adduction and abduction are only partial. 

3. Circumduction is most strikingly exhibited in the shoulder and 
hip joints; it consists in the slight degree of motion which takes placet 
between the head of a bom* and its nrtieidnr cavity, while the extremity 
of the limb is made to describe a large circle upon a plane surface. 
It i* ^so seen, but iu a less degree, in the carpo-metac.arpal articula¬ 
tion of the thumb, metaearpo-pliaiangeal articulations of the lingers 
aud toes, and in the elbow when that joint is flexed and the end of 
the humerus fixed. 

4. Hotation is the movement of a bone upon its own axis, and is 
illustrated in the hip and shoulder, or better, in the rotation of the ctp 
of the radius against the cminentia eapitata of the humerus. Rota¬ 
tion is also observed in the •movements of the atlas ujmjii the axis, 
iu which the odontoid process serves as a pivot around which the 
atlas turns. 

The structures entering into the composition of a joint are bone, 
cartilage, fibrous tissue, adipose tissue, and synovial membrane. Car¬ 
tilage forms a thin coating to the articular extremities of bones, some¬ 
times presenting a smooth surface which moves on a corresponding 
smooth surface of the articulating boue; sometimes forming a plate 
smooth on both surfaces and interposed between the cartilaginous ends 
of two bones, inter articular; and sometimes acting as the connecting 
medium between bones without any free surface, interosseous. Fibrous 
tissue enters into the construction of joints under the form of ligament, 
in one situation constituting bands of various breadth aud thickness, 
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in another a layer which extends completely round the joint, and is 
then called a cajwular ligament. All the ligaments of joints are com¬ 
posed of that variety of fibrous tissue termed white librous tissue, hut 
in some situations ligaments are found which consist of yellow fibrous 
tissue, for example, the ligamenta subflava of the arehes«of the verte¬ 
bral column. Adipose tissue exists in variable quantity in relation 
with joints, where it. performs, among other offices, that of a valve or 
spring, which occupies any vacant space that may be formed during 
the movements of the jftint, and effectually prevents the occurrence of 
a vacuum in those cavities. This purpose of adipose tissue is exem¬ 
plified in the cushion of fat at the bottom of the acetabulum and in 
the similar cushion behind the lignmcntum patellae. Synovial mem¬ 
brane constitutes the smooth and polished lining of a joint, and con¬ 
tains the fluid termed synovia by means of which the adapted surfaces 
are enabled to move upon each other with perfect ease and freedom. 

(!aktii,aok. —In the structure of joints, cartilage serves the double 
purpose of u connecting and separating medium. In the former 
capacity possessing'great strength; and in the latter, smoothness and 
elasticity. In reference to its intimate structure it admits of classifi¬ 
cation into three, hinds; true cartilage, reticular cartilage, and fibrous 
curtilage. 

TruV Cartilage is composed of a semi-transparent homogeneous sub¬ 
stance (hyaline or vitreous substance) containing a number of minute 
cells (cartilage corpuscles) dispersed at short intervals through its 
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structure. The cells arc oval, oblong, or polyhedral in shape, and 
more or less flattened; their membranous envelope is blended with the 
intercellular substance, aud they coutaiu in their interior secondary 
cells, nuclei, nucleoli, oil globules, aud more or less of granular matter. 

* A portion of articular (true) cartilage from the head of the fibula. The 
section is made vertically to the surface, and magnified 155 times. It exhibits 
the appearance and arrangement of the cells near the bone. The irregular 
line to the left is the boundary of the bone. 
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Cartilage cells have an average measurement of nfenth of an inch in 
their long diameter; they are sometimes isolated, sometimes grouped 

Fig. 48* Fig. 49.4 



in pairs, and sometimes disposed in a linear group of threaor four. 
They arc larger near the bone than at the surface, and in the latter 
situation are long and slonder iu form, and arranged in rows having 
their long axis parallel with the plane of the surface. True cartilage 
is pearl-white or bluish and opaline in colour, and its intercellular 
substance is semitransparent and structureless. Them: characters, 
however, are changed when it exhibits a tendency to ossify. Tn the 
latter case the intercellular substance be¬ 
comes fibrous and more or less opaque, Fig. so.} 

its colour is yellowish, and the cells are 
found to contain a greater number of oil- 
globules than in its natural state. 

The true cartilages are, the articular, 
costal, ensiform, thyroid, cricoid, ary¬ 
tenoid, tracheal and bronchial, nasal, 
meatus auris, the pully of the troch- 
lcaris muscle, and temporary cartilage, 
or the cartilage of bone previously to 
ossification.$ 

Reticular cartilage is composed of cells ( T ^ re th of an inch in dia- 

* Arrangement of the cells In articular cartilage. The drawing is made 
from the same section as ilg. 47, the part selected being midway between the 
free surface of the cartilage and the bone. 

t Arrangement of the cells in articular cartilage near to, and at its free sur¬ 
fs®**- The figure is drawn from the same section as the two preceding. The 
edge to the right, where the cells are most condensed, represents the free 
surface. 

X A portion of reticular cartilage. The section is taken from the pinna, 
and magnified 155 times. 

5 Page 6. 
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meter), separated from each other by an opaque, subfibrous, intercellular 
network, the breadth of the cells being considerably greater than that 
of the intercellular structure. The cells arc parent cells, containing 
others of secondary formation, together with nuclei, nucleoli, granular 
matter, and oil-globules in greater number than those of tf ue cartilage. 
The fibres are short, imperfect, loose in texture, and yellowish. The 
instances of reticular cartilage arc, the pinna, epiglottis, and Eustachian 
tube. 

Fibrous cartilage is composed of a network of while, glistening 
fibres collected into fasciculi of various size, and containing in its 

Fis*. 51 .* 



meshes cells and a subfibrous tissue resembling that of reticular 
cartilage. The fibres of fibrous cartilage are identical with those of 
fibrous tissue, the cells arc large (about txW'* 1 °f an inch), as in reti¬ 
cular cartilage, and the areola; are variable in dimensions. It is this 
latter character that constitutes the difference, bet ween different fibrous 
cartilages; some being composed almost entirely of fibres with few and 
small interstices, as the interarticular cartilages; while others exhibit 
large spaces filled with an imperfect fibrous tissue and cells, as the 
intervertebral substance. 

The fibrous cartilages admit of arrangement info four groups,— 
namely, interarticular, stratiform, interosseous, and free. The in¬ 
stances of interarticular fibrous cartilage (menisci) are those of the 
lower jaw, sternal and acromial end of the clavicle, wrist, carpus, 
knee, to which may be added the fibrous cartilages of circumference, 
glenoid, and cotyloid. The stratiform fibrous cartilages are such as 
form a thin coating to the grooves on bone through which tendons 
play. The interosseous fibrous cartilages are the intervertebral sub¬ 
stance and symphysis pubis. The free fibrous cartilages are the tarsal 
cartilages of the eyelids. 

* A portion of fibrous cartilage. The section is taken from the symphysis 
pubis, and magnified 155 times. 



FIJIBOVS TIS8VK. 


115 


The development of cartilage is the same with that of cartilage of 
bone (p. 6), the different forms of cartilage resulting from subsequent 
changes in the, intercellular substance and cells. Thus, for example, in 
articular cartilage the cells undergo the lowest degree of development, 
are very disproportionate to the intercellular substance, and the latter 
remains permanently structureless. InrcticularcartilagethcccUs possess 
a more active growth, and surpass in bulk the intercellular substance, 
while the latter is composed also of cells, which assume a fibrous dis¬ 
position. In fibrous cartilage, development is most energetic iu the 
intercellular substance; this is converted iut o fasciculi of fibrous tissue, 
while the interspaces are filled with culls and imperfect fibrous tissue 
in every stage, of development. 

Famous Tissvk is one of the most generally distributed of all the 
animal tissues ; it is composed of fibres of ext reme minuteness, and 
preseuts itself under three elementary forms; namely, white fibrous 
tissue, yellow fibrous tissue, and red fibrous tissue. 

I u white Jibrtnts tissue, the fibres are cylindrical, exceedingly minute 
(about Trbj^gth of an inch iu diameter), transparent and undulating; 
they are collected into small fasciculi (from mforr to tbAisb^ 1 “f an 
inch), aud these latter form larger fasciculi, which, according to their 
arrangement, give rise to the production of thin lumirnc, membranes, 
ligamentous bands, and tendinous cords. .The connecting linVlium of 
the fibres in the formation of the primitive fasciculi is a transparent, 
struct urclnts, intertibrous substance or blastema, to which in most 
situations are added numerous minute dark filaments derived from 
nuclei, and thence termed nuclear filaments. The nuclear filaments are 
sometimes wound spirally round the fasciculi, or interlace with their 
separate fibres; at other times they arc variously twisted, and run 
parallel with the fasciculi. 'The fasciculi arc connected and held to- ' 
gethcr in the formation of membranes and cords by loose fibres winch 
are interwoven between them, or by mutual interlacement. 

Examples of white fibrous tissue are met with in three principal 
forms; namely, membrane, ligament, and tendon. 

The membranous form of white fibrous tissue is seen in the comnfbn 
connecting medium of the body, namely, fibro-cellular, cellular or areolar 
tissue, in which the membrane is extremely thin, and disposed in lamirur, 
bauds, or threads, leaving iuterstices of various size between them. 
It is seen also iu the condensed covering of various organs, as the 
periosteum, perichondrium, capsuke propriie of glands, membranes of 
the brain, sclerotic coat of the eyeball, pericardium, fascia;; sheaths of 
muscles, tendons, vessels, nerves, and ducts; sheaths of the erectile, 
organs, and the corium of the dermal and mucous memhrane. 

Ligament is the name given to those bands of various breadth and 
thickness which retain the articular ends of bones in contact in the 
construction of joints. They are glisteniug and4faelastic, and com¬ 
posed of fasciculi of fibrofis tissue ranged in a parallel direction side 
by side, or iu some situations interwoven with each other. The 
fasciculi are held together by separate fibres, or by areolar tissue, 
i 2 
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Tendon is the collection of parallel fasciculi of fibrous tissue, by 
means of which muscles arc attachcil to hones. They are constructed 
on the same principle as ligaments, are usually rounded in their figure, 
but in some instances arc spread out so as to assume a membranous 
form. Ill the latter state they arc called aponeuroses, a 

Yellow fibrous tissue is known also by the appellation elastic tissue, 
from one of its more prominent physical properties, a property which 
permits of its fibres being drawn out to double their length and again 
returning to their original dimensions. ’Hie fibres of elastic tissue are 
transparent, brittle, flat or polyhedral iu shape, colourless when single, 
but yellowish in an aggregated form, and considerably thicker (month 
of an inch iu diameter) than the fibres of white fibrous tissue, in the 
construction of their peculiar tissue they communicate with each other 
by means of short oblique fibres, which unite with adjoining fibres at 
acute or obtuse angles without any enlargement of the fibre with which 
they are joined. This circumstance has given rise to the idea of the 
fibres giving off branches, an expression derived from the division of 
blood-vessels, and another term borrowed from the same source has 
been applied to their communication with each other, namely, inoscu¬ 
lation ; hut both these expressions in their literal meaning are incor¬ 
rect. "When yellow fibrous tissue is cut or tom, the fibres, in conse- 
quonccAf their elasticity, become clubbed and curved at the extremity, 
a striking character of this tissuo. 

The instances of yellow fibrous tissue are: the ligamcnla subflava 
of the arches of the vertebra;, chorda; vocales, thyro-cpiglottic liga¬ 
ment, crico-thyroidean membrane, the membranous layers connecting 
the cartilaginous rings of the trachea and bronchial tubes, the capsuln 
propria of the spleen, and the middle coat of arteries. It is also met 
with around some parts of the alimentary canal, as the oesophagus, 
cardia, and anus, around the male and female urethra, in the fascia 
lata, and in the coriuin of the skin. 

Red fibrous tissue is also termed contractile tissue, from a peculiar 
property which it possesses, and which places it physiologically in an 
intermediate position between white fibrous tissue and muscular fibre. 
Its fibres are cylindrical, transparent, reddish in hue, and collected 
into fasciculi. It is met with iu the corium of the skin, in the dartos, 
around the nipple, in the excretory ducts of glands, in the coats of 
blood-vessels, particularly veins, in the iris, in the intervascular spaces 
of the erectile tissue of the penis and clitoris, around the urethra, and 
around the vagina. 

Adipose Tissue is composed of minute cells, aggregated together iu 
clusters of various size within the areolae of fibro-cellular tissue. The 
cells of adipose tissue are identical in manner of formation with other 
cells, being developed around nuclei, and increasing in size by the form¬ 
ation of fluid in tWir interior. In adipose cells, this fluid, instead of 
being albuminous as in other cells, is oleaginous, the oil at first appear¬ 
ing in separate globules, which subsequently coalesce into a single 
drop. The size of adipose cells at their full development is about 
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of an inch in diameter; when isolated they are globular in form, 
hut are hexagonal or polyhedral when compressed. They are per¬ 
fectly transparent, the eell-membrane being structureless and their 
nucleus disappearing as they attain their full size. 

Synovial Membrane is a thin membranous layer, which invests 
the articular cartilages of the boues, and is thence rctleetcd upon tin; 
surfaces of the ligaments which surround and enter into the composi¬ 
tion of a joint. It resembles the serous membranes in being a shut 
sac, and secretes a transparent and viscous fluid, which is named 
synovia. Synovia is an alkaline secretion, containing albumen, which 
is coagulable at a boiling temperature. The continuation of this mem¬ 
brane over the surface of the articular cartilage, a much agitated 
question, has been decided by the interesting discoveries of llenle, 
who has ascertained the existence of au epithelium upon cartilage 
identical with that produced by the reflected portion of the membrane. 
In some of the joints the synovial membrane is pressed into the 
articular cavity by a cushion of fat; this mass was called by Havers 
the synovial gland, from au incorrect supposition that it was the 
source of the synovia; it is found iu the hip and in the knee-joint. 
In the knee-joint, moreover, the synovial membrane forms folds, 
which arc most improperly named ligaments, as the mucous |nd alar 
ligaments, the two latter being an appendage to the cushion of fat. 
Besides tjjj synovial membranes entering into the composition of 
joints, there, are numerous smaller sacs of a similar kind interposed 
between surfaces which move upon each other so as to cause friction; 
they are often associated with the articulations. These are the Ourste 
mneoste; they arc shut sacs, analogous iu structure to synovial mem¬ 
branes, and secreting a similar synovial fluid. 

The epithelium of synovial membranes is of the kind termed tesse- 
lated; it is developed iu the same manner with the epithelium of 
other free surfaces, and is continually reproduced from beneath, while 
the superficial layers are being rubbed off mid lost. 


articulations. 


The joints may be arranged, according to a natural division, into— 
those of the trunk, those of the upper extremity, and those of the 
lower extremity. 

Ligaments of the Trunk. —The articulations of the truuk are 
divisible into ten groups, viz.— 

1. Of the vertebral column. 

2. Of the atlas, with the occipital bone. 

3. Of the axis, with the occipital bone. 

4. Of the atlas, with the axis. 

5. Of the lower jaw. 
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fi. Of the ribs, with the vertebrae. 

7. Of the ribs, with the sternum, and with each other. 

8. Of the sternum. 

U. Of the vertebral column, with the pelvis. 

10. Of the pelvis. 

1. Articulation of the vertebral Column . 'Hie ligaments connecting 
together the different, pieces of the vertebral column, admit of the 
same arrangement as that of the vertebra* themselves. Thus the 
ligaments 

Of the bodies, are the— Anterior common ligament. 

Posterior common ligament. 
Intervertebral substance. 

Of the arches ,— Ligamenta subliava. 

Of the articular processes ,— Capsular ligaments, 

Synovial membranes. 

Of the spinous processes, — Inter-spinous, 

Supra-spinous. 

Of the transverse processes,* — Inter-transverse. 

Bodies. —The Anterior 'common lif/ament is a broad and riband- 
like band of ligamentous fibres, extending along the fron^surfacc of 
the vertebral columh M from the axis to the sacrum. It is intimately 
connected with the intervertebral substance, and less closely with the 
bodies of the vertebra. In the dorsal region it is thicker than in the 
cervical and lumbar, and consists of a median and two lateral portions 
separated from each other by a series of openings for the passage of 


/•**. 52* 



* The anterior ligaments of the vertebra*, and ligaments of the ribs. I. The 
anterior common ligament. 2. The anterior costo-vertebral or stellate liga¬ 
ment. 3. The anterior costo-transverse ligament. 4. The interarticular 
ligament connecting the head of the rib to the intervertebral substance, and 
separating the two synovial membranes of this articulation. 
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vessels. The ligament is composed ot fibres of various length closely 
interwoven with each other; the deeper and shorter crossing the inter¬ 
vertebral substance from one vertebra to the next; and the superficial 
and longer fibres crossing three or four vertebras 

The anterior common ligament is in relation by its posterior or 
vertebral surface, with the intervertebral substance, the bodies of the 
vertebras, and with the vessels, principally veins, which separate its 
central from its lateral portions. By its anterior or visceral surface it 
is in relation in the neck, with the lougus 
colli muscles, the pharynx and the (esopha¬ 
gus ; in the thoracic region, with the aorta, 
t he venic azygos, and thoracic duct; and 
in the lumbar region, with the aorta, right 
renal artery, right lumbar arteries, arteriu 
sacra media, vena cava inferior, left lumbar 
veins, roccptaeulum chyli, the commence¬ 
ment of the thoracic duct, and the tendons 
of the lesser muscle of the diaphragm with 
the fibres of which the ligamentous fibres 
interlace. 

The Posterior common ligament lies upon 
the posterior surface of the bodies of the 
vertebra:, and extends from the axis’ to the ' 
sacrum. Tt is broad opposite the inter¬ 
vertebral substance, to which it is closely 
adherent ; and narrow and thick over the 
bodies of the vertebra:, from which it is 
separated bv the veins of the base of each 
vertebra. It is composed like the ante¬ 
rior ligament of shorter and longer fibres which are disposed in a 
similar manner. 

The posterior common ligament is in relation by its anterior surface 
with the intervertebral substance, the bodies of the vertcbhe, ^ud 
with the vcihc bndpn vertebrarum; and by its posterior surface with 
the dura mater of the spinal cord, some loose areolar tissue and nume¬ 
rous small veins being interposed. 

The Intervertebral substance is a lenticular disc of fibrous cartilage, 
interposed between each of the vertebra from the axis to the sacrum, 
and retaining them firmly in connexion with each other. It differs 
in thickness in different parts of the column, and varies in depth at 
different points of ita extent; thus, it is thickest in the lumbar region, 
deepest in front in the cervical and lumbar regions, and behind in the 

* A posterior view of the bodies of three dorsal vertebra), connected by their 
intervertebral substance 1, 1. The lamina.’ (a) have been sawn through near 
the bodies of the vertebrte, and the arches and processes removed, In order 
to show (3) the posterior common ligament. A part of one of the openings 
in the posterior surface of the vertebra, for the transmission of the vena basis 
vertebra, is seen at 4, by the aide of the narrow and unattached portion ot 
tho ligament. 
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dorsal region; and contributes, in some measure, to the formation of 
the natural curves of the vertebral column. 

When the intervertebral substance is bisected either horizontally or 
vertically, it is seen to be composed of a scries of layers of dense 
fibrous tissue, separated by interstices tilled with the softer kind. 
The ccntrnl part of each intervertebral disc is wholly made up of this 
softer fibrous cartilage, which has the appearance of a pulp, and is so 
elastic as to rise above the level of the section as soon as its division 
is completed. When examined from the front, the layers arc found 

to consist of fibres passing ob¬ 
liquely between the two verte¬ 
bral, in one layer passing from 
left to right, in the next from 
right to left, alternating in each 
successive layer. 

Arches. — The ligamenla 
mbflava arc two thin planes, 
of yellow fibrous tissue, situa¬ 
ted between the arches of each 
pair of vertebra;, from the axis 
to the sacrum. From the im¬ 
bricated position of the lamintc 
they are attached to the poste¬ 
rior surface of the vertebra be¬ 
low, and to the anterior sur¬ 
face of the arch of the vertebra 
above, and are separated from 
each other at the middle line by a slight interspace. They coun¬ 
teract, by their elasticity, the efforts of the flexor muscles of the 
trunk; and by preserving the upright position of the spine, limit 
the expenditure of muscular force. They are longer in the cervical 
than in the other regions of the spine, and are thickest in the lumbar 
regjou. 

The ligamenla subtlava are in relation by botj^iurfaces with the 
mcuingo-rachidian veins, and internally they are separated from the 
dura mater of the spinal cord by those veins and some loose areolar 
and adipose tissue. 

Articular processes. —The ligaments of the articular processes 
of the vertebra; are loose synovial capsules which surround the articu¬ 
lating surfaces. They are protected on their external side by a thin 
layer of ligamentous fibres. 

Spinous processes. —The inter-spinous ligaments are thin and 
membranous, and arc extended between the spinous processes in the 
dorsal and lumbar regions. Theji are thickest in the latter region; 
and are in relation with the multifidus spina 1 muscle at each side. 

* An infernal view of the arches of three vertebra. To obtain this view 
the iaminte have been divided through their pedicles. 1. One of the 
ligaments subtlava. 2. The capsular ligament of one side. 


Fig. 54.* 
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The Supraspinous ligament (lig. 02) is a strong and inelastic fibrous 
cord, which extends from the apex of the spinous process of the lust 
cervical vertebra to the sacrum, being attached to each spinous process 
in its course : it is thickest in the lumbar region. The continuation 
of this ligament upwards to the tuberosity of the occipital bone, con- 


Fig. 55.* 



slitutcs tlr* rudimentary ligamentum nuchrc of man. The latter i* 
strengthened, as in animals, by a thin slip from the spinous process 
of each of the cervical vertebrre. 

Transver.sk processes. —The inter-transverse ligaments arc thin 
and membranous; they are found only between the transverse pro¬ 
cesses of the lower dorsal vertebra;. 

2. Articulation of the Atlas with the Occipital bone. —The ligaments 
of this articulation are seven in number,— 

Two anterior oecipito-atloid, 

Posterior oecipito-atloid, 

Lateral oecipito-atloid, 

Two capsular. 

Of the two anterior ligaments one is a rounded cord, situated in the 
middle line, and superficially to the other. It is attached above, to 

* An anterior view of the ligamonts connecting the atlas, the axis, and the 
occipital bone. A transverse section has been carried through the base of the 
skull, dividing the basilar process of the occipital bone and the petrous portions 
of the temporal bones. 1. The anterior round oceiplto-at.loid ligament. 2. The 
anterior broad oecipito-atloid ligament. 3. The commencement of the anterior 
contmon ligament. 4. The anterior atUftaxoid ligam< nt* which is continuous 
interiorly with the commencement of the anterior common ligament. 5. One 
of the atlo-axoid capsular ligaments; the one on the opposite side has been 
removed, to show the approximated surfaces of the articular processes (<>K 
7. One of the occipfcto-atloid capsular ligaments. The most external of these 
fibres constitute the lateral oecipito-atloid ligament. 
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the; basilar process of the occipital bone; and below, to the anterior 
tubercle of the atlas. The deeper ligament is a broad membranous 
layer, attached nbove, to the margin of the occipital foramen; and 
belowj to the whole length of the anterior arch of the atlas. It is in 
relation in front with the recti antici minores and behind with the 
odontoid ligaments. 

The posterior ligament is thin and membranous; it is attached 
nbove, to the margin of the occipital foramen; and below', to the pos¬ 
terior arch of the atlas. It is closely adherent to the dura mater, by 
its inner surface; and forms a ligamentous arch at each side, for the 
passage of the vertebral arteries and first cervical nerves. It is in 


Fig . fa;.* 



relation posteriorly with the recti postici minores and obliqui supe- 
riorcs. 

The lateral ligaments are strong fasciculi of ligamentous fibres, 
attached below, to the base of the transverse process of the atlas at 
each side, and above, to the transverse process of the occipital bone. 
With a ligamentous expansion derived from the, vaginal process of 
the temporal bone, these ligaments form a strong sheath aronnd 
the vessels and nerves which puss through the carotid and jugular 
foramina. 

The capsular ligaments arc the thin and loose ligamentous capsules, 
which surround the synovial membranes of the articulations between 
the condyles of the occipital bone and the superior articular processes 
of the atlas. The ligamentous fibres are most numerous upon the 
anterior and external part of the articulation. 


* The posterior ligaments of the occipito-atloid, and atlo-axoid articulations. 
1. The atlas, a. The axis. 3. The posterior ligament of the occipito-atloid 
articulation. 4, 4. The capsular and lateral ligaments of this articulation, 
s. The posterior ligament of the atio-axoid articulation, (i, 6. Its capsular 
ligaments. 1. The first of the ligamenta'subflava passing between the axis 
and the third cervical vertebra. 3,8. The capsular ligaments of those vertebrte. 
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The movements taking place between the cranium ami atlas, are 
those of tlexiou and erection, giving'rise to the forward nodding of the 
head. When this motion is increased to any extent, the whole of the 
cervical regain concurs in its production. 

3. Articulation of the Axis with the Occipital bone .—The ligaments 
of this articulation are three in number,— 

Occipito-nxoid,— 

Two odoutoid. - 

The oenpito-axoidligament (apparatus ligamentosus colli) is a broad 
band, which covers in the odontoid process and its ligaments. It is 
attached below to the body of the axis, where it is continuous with 
the posterior common ligament; superiorly it is inserted by a broad 


Fig. 87.* 



expansion, into the basilar groove of the occipital bone. It is (irmly 
connected opposite the body of the axis, with the. dura mater ; and 
sometimes is described as consisting of a central aud two lateral por¬ 
tions ; this however is an unnecessary refinement. 

The odontoid ligaments (alar) nrc two short and thick fasciculi of 
fibres, which puss outwards from the apex of the odoutoid process, to 
the sides of the occipital foramen and condyles. A third and smaller 
fasciculus (ligamcutuin suspensorium) proceeds from the apex of the 
odontoid process to the anterior margin of the foramen magnum. 

These ligaments serve to limit the extent to which rotation of the 
head may be carried, hence they arc termed check ligaments. 

* The upper part of the vertebral canal, opened from behind in order to show 
the occlpito-axold ligament. 1. The basilar portion of the sphenoid bone. 
2. Section of the occipital bone. 3. The atlas, its posterior arch removed. 
1. The axis, the posterior arch also removed. 6. The occipito-axoid ligament, 
rendered prominent at its middle by tho projection of the odontoid process! 
o. Lateral and capsular ligament of the occipilo-atloid articulation. 7. Cap¬ 
sular ligament between the articulating processes of the atlas and axis. 
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4. Articulation of the Atlas with the Axis .—The ligaments of this 
articulation are Jive in number,— 

Anterior atlo-axoid, Two capsular, ( 

Posterior atlo-axoid, Transverse. 

The anterior ligament consists of ligamentous fibres, which pass 
from the anterior tubercle and areli of the atlas to the, base of the 
odontoid process and body of the axis, where they are continuous with 
the commencement of the anterior common ligament. 

The posterior ligament is a thin and membranous layer, passing 
between the posterior arch of the atlas and the laminin of the axis. 

'Hie capsular ligaments surround the articular processes of the atlas 
and axis ; they are loose, to permit of the freedom of movement which 
subsists between these vertebral. The ligamentous fibres are most 


I'ip. 58.* 



numerous on the' outer and anterior part of the articulation, and the 
synovial membrane usually communicates witli the synovial cavity 
situated between the transverse ligament and the odontoid process. 

The transverse ligament is a strong ligamentous band, which arches 
across the area of the ring of the atlas from a rough tubercle upon the 
inner surface of one articular process to a similar tubercle on the other. 
It serves to retain the odontoid process of the axis, in connection with 
the anterior arch of the atlas. As it crosses the odontoid process, 

* A posterior view of the ligaments connecting the atlas, the axis, and the 
occipital bono. The interior part of the occipital hone has been sawn away, 
and the arches of the atlas and axis removed. 1. The superior part of the occi- 
pito-axoid ligament, which has been cut away in order to show the ligaments 
beneath. 2. The transverse ligament of the atlas. 3, 4. The ascending and 
descending slips of the transverse ligament, which have obtained for it the title 
of cruciform ligament. 5. One of the odontoid ligaments; the fellow ligament 
is seen on the opposite side. 6. One of the occipito-atloid capsular ligaments. 
7. One of the atlo-axoid capsular ligaments. 
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some fibres arc sent downwards to be attached to the body of the 
axis, and others puss upwards to be inserted into the basilar process 
of the occipital bone; hence the ligament has a cross-like appearance, 
and has been denominated cruciform. A synovial mcmbrauc is 
situated between the transverse ligament and the odontoid process; 
and another between that process and the inner surface of the anterior 
arch of t be atlas. 

Actions .—It is the peculiar disposition of the transverse ligament 
in relation to the odontoid process, that enables the atlas, and with it 
the entire cranium, to rotate upon the axis; the perfect freedom of 
movement between these bones being ensured by the two synovial 
membranes. The lower part of the ring, formed by the transverse 
ligament with the atlas, is smaller than the upper, while the summit 
of the odontoid process is larger than its base; so that the process is 
retained in its position by the trausverse ligament, when the other 
ligaments are cut through. The extent to which the rotation of the 
head upon the axis can be carried, is determined by the odontoid liga¬ 
ments. The odontoid process with its ligaments is covered in by the 
occipito-axoid ligament. 

5. Articulation of the Lower Jaw .—The lower jaw has properly 
but one ligament, t he external lateral -, the ligaments usually described 
are three in number ; to which may be added, ns appertaining to the 
mechanism of the joint, an iiiterarticular fibrous-curtilage, and two 
synovial m&ubraucs,— 

External lateral. 

Internal lateral, 

Capsular. 

Iptcrarticular fibrous cartilage. 

Two synovial membranes. 


Fig. 59.* 



An external view of the articulation of the lower jaw. 1. The zygomatic 
arch. 2. The tubercle of the zygoma. 3. The ramus of the lower jaw. 4. Thq 
P® rtloI ‘ of the temporal bone. 5. The external lateral ligament. 
0 . The stylo-maxillary ligament. 
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The external lateral ligament is a short and thick band of fibres, 
passing obliquely backwards from the tubercle of the zygoma, to the 
external surface of the neck of the lower jaw. It is in relation, ex¬ 
ternally with the integument of the face, and internally with the two 
synovial membranes of the articulation and the interarticv.hu'cartilage. 
The external lateral ligament acts conjointly with its follow of the 
opposite side of the head in the movements of the jaw. 

The internal lateral ligament has no connection with the articulation 
of the lower jaw, and is incorrectly named in relation to that joint; it 
is a thin aponeurotic expansion extending from the extremity of the 
spinous process of the sphenoid bone to the margin of the dental fora¬ 
men. It is pierced at its insertion by the mylo-hyoidean nerve. 

A triangular space is left between the internal lateral ligament and 
the neck of the jaw, in which are situated the internal maxillary 
artery and auricnlo-teinporal nerve, the inferior dental artery and 
nerve, and a part of the external pterygoid muscle; internally it is in 
relation with the interna) pterygoid muscle. 

The capsular ligament consists of numerous irregular ligamentous 

Fig. (50 * 
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fibres, which pass from the edge of the glenoid cavity to the neck of 
tho lower jaw, and surround the articulation ; on the inner hide ol* the 
joint they form a pretty strong fasciculus. 

The infer articular fibrous cm lilaga is a thin oval plate, thicker at 
the edges than in the centre, and placed horizontally between the head 
of the condyle of the lower jaw and the glenoid cavity. It is connected 


* An internal view of the articulation of the lower jaw. 1. A section 
through the petrous portion of the temporal bone and spinous process of the 
sphenoid. 2. An internal view of the ramus, and part of the body of the lower 
jaw. 3. The internal portion of the capsular ligament. 4. The internal Lateral 
ligament. f>. A small interval at its insertion through which the mylo-hyoidean 
nerve passes. (i. The stylo-maxillary ligament, a processof the deep cervical 
fascia. 



LIGAMENTS OF THE LOWED JAW. 127 

by i(s outer border with the external lateral ligament, and in front 
receives some fibres of insertion of the external pterygoid muscle. 
Occasionally it is incomplete in the centre. It divides the joint into 
two distinct cavities, the one being above and the other below the 
cartilage. 

The .yiioriiil mnnbrann arc situated the one above, the other below 
tin- fibrous cartilage, the former being the larger of the two. When 
the fibrous curtilage is perforate, the synovial membranes communi¬ 
cate. 

Presides the, lower jaw, there are several other joints provided with 
a complete interarticuiar cartilage, and, consequently, with two 
synovial membranes; they are, the stento-eliimnilar articulation, the 
nrromio-rlaricntar, and the articulation of the ulna with the niuri- 
form hone. 

The interarticuiar fibrous-cartilages of the knee-joint me partial, and 
there is but one synovial membrane. 

The artieulat ions of the heads of the ribs with the vertebra: have 
two synovial membranes separated by an interarticuiar ligament wit li¬ 
mit fibrous-cartilage. 


Fig. <H.« 
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Act ion a. —The movements of the lower jaw are depression > hv 
which the mouth is opened; elevation , by which it is closed ; a for¬ 
ward and backward movement, and a movement from aide to aide. 

In the movement of depression the interarticuiar cartilage glides 


* In this sketch a section has been carried through the joint, in order to 
show the natural position of the interarticuiar fibro-cartilage, and the manner 
in which it is adapted to the difference of form of the articulating surfaces. 
1. The glenoid fossa. 2. Thoeminentiaarticularis. 3. The Interarticuiar flbro- 
cartilago. 4. The superior synovial cavity. 5. The inferior synovial cavity. v 
d. An interarticuiar fibro-cartilage, removed from the joint, in order to show* 
its oval and concave form; it is seen from below. 
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forwards on the eminentia articularis, carrying with it the condyle. 
If this movement be carried, too for, the superior synovial membrane 
is ruptured, and dislocation of the fibro-eartilage with its condyle into 
the zygomatic fossa occurs. Jn deration the fibrous cartilage and con¬ 
dyle arc returned to their original position. Tb q forward and back¬ 
ward movement is a gliding of the fibro-eartilngc upon the glenoid 
articular surface., in the ant pro-posterior direction; and the movement 
from side to side , in the lateral direction. 

6. Articulation of the Ribs with the Vertebra :—The ligaments of 
these articulations are so strong ns to render dislocation impossible ; 
the neck of the rib would break before displacement could occur: they 
are divisible into tw r o groups:—1. Those connecting the head of the 
rib with the bodies of the vertebra; aud, 2. Those connecting the 
neck aud tubercle of the rib with the transverse processes. They are 


1st Group. 


2nd Group. 


Anterior costo-vertebral or stellate, 
Capsular, 

1 nterarticular ligament, 

Two synovial membranes. 


A nterior costo-transverse, 
M iddle costo-transverse, 
Posterior eosto-transverse. 


The anterior costo-vertebral .or stellate ligament (fig. 52) consists 
of three short hands of ligamentous fibres that radiate from the ante¬ 
rior part of the head of the rib. The superior band passes upwards, 
and is attached to the vertebra above; the middle fasciculus is attached 
to the intervertebral substance; and the inferior , to the vertebra 
below. 

In the first, eleventh , and twelfth ribs, the three, fasciculi are attached 
to the body of the corresponding vertebra. 

The capsular ligament is a thin layer of ligamentous fibres sur¬ 
rounding the joint in the interval left by the anterior ligament,; it is 
thickest above and below the articulation, and protects the synovial 
membranes. 

The interarticular ligament is a thin band which passes between 
the sharp crest on the head of the rib and the intervertebral substance. 
It divides the joint into two cavities, which arc each furnished with a 
separate synovial membrane. The first } eleventh , and twelfth ribs 
have no interarticular ligament, and consequently but one synovial 
membrane. * 

The anterior costo-transverse ligament is a broad hand composed 
of several fasciculi, which ascend from the crest-like ridge on the neck 
of the rib, to the transverse process immediately above. This ligament 
separates the anterior from the posterior branch of the intercostal 
nerve. 

The middle costo-transverse ligament is a very strong interosseous 
ligament passing directly between the posterior surface of the neck of 
the rib, and the transverse process against which it rests. 
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The postwar costa-transverse ligament is a small but strong fascicu¬ 
lus, passing obliquely lVoiu the tubercle of the, rib, to the apex of the 
transverse process. The articulation between the tubercle of the rib 
ami the transverse process is provided with a small synovial mem¬ 
brane. 

There is no anterior eosto-transverse ligament to the first rib: and 


only rudimentary posterior costo- 
aiui twelfth ribs. 

Art ions .—T lie movements pe 
ribs are upwards and down¬ 
wards, and slightly forwards 
and backwards : t lie movement 
increasing in extent from the 
head to the extremity of the 
rib. The forward and back¬ 
ward movement is very t rifling 
in the seven superior, but great¬ 
er in the inferior ribs; the 
eleventh and twelfth arc very 
movable. 

7. - trtieutation of the Ribs 
with the Stern mu,and with each 
of fur .—The ligaments of the 
custo-sternaTarticulations arc— 

A nterior costo-sternal, 
Posterior costo-sternal, 
Superior costo-sternal, 

1 nferior costo-sternal, 
Synovial membranes. 


transverse ligaments to the eleventh 
rmitted by the articulations of the 
Fig. 62.* 



Thu anterior costo-sternal ligament is a thin, band of ligamentous 
fibres, that passes in a radiated direction from the extremity of the 
costal cartilage to the anterior surface of the sternum, and iutermiuglps 
its fibres with those of the ligament of the opposite side and with the 
tendinous fibres of origin of the pcetoralis major muscle. 

'Hie posterior eosto-sternat ligament is much smaller than the ante¬ 
rior, and consists of a thin fasciculus of fibres situated on the posterior 
surface of the articulation. 

The superior and inferior costo-sternal ligaments are narrow fas¬ 
ciculi corresponding with the breadth of the eartilagc, and connecting 
its superior and inferior border with the side of the sternum. 

The sgnoviat membrane is absent in the articulation of the first rib, 
its cartilage being usually continuous with the sternum : that of the 


* A posterior view of a part of the thoracic portion of the vertebral column, 
showing the ligaments connecting the vertebra) with each other and the ribs 
with the vertebra;. 1,1. The supra-spinous ligament. 2, 2. The liganienla 
^ubflava, connecting the lamina;. 3. The anterior coato-transverse ligament. 
•1. The posterior eosto-transverse ligaments. 

K 
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second rib has an interarticular ligament, with two synovial mem¬ 
branes. 

The sixth and seventh ribs have several fasciculi of strong ligament - 
ous fibres, passing from the extremity of their cartilages to the anterior 
surface of the ensiform cartilage, which latter they are intended to 
support. They are named the eosto-sryphoid ligaments. 

The sixth, seventh, and eighth, and sometimes the fifth and the 
ninth costal cartilages, have articulut ions with each other, and a perfect, 
synovial membrane at each articulation. They are connected by liga¬ 
mentous fibres which pass from one cartilage to the other, external and 
internal ligaments. 

The ninth and tenth are connected at their extremities by ligament¬ 
ous fibres, but have no synovial membranes. 

Actions. —The movements of the eosto-sternal articulations arc very 
trifling; they are limited to a slight degree of slidiug motion. The 
first rib is the least, and the second the most movable. 

8. Articulation of the Sternum. —The pieces of I he sternum arc 
connected by means of a thin plate of interosseous cartilage placed be¬ 
tween each, and by an anterior and posterior ligament. The fibres of 
(lie anterior sternal ligament, me longitudinal in direction, but so 
blended with the anterior eosto-sternal ligaments, and the tendinous 
fibres of origin of the pectoral muscles, as scarcely to be distinguished 
as a distinct ligament. The posterior sternal ligament is a broad 
smooth plane of longitudinal fibres, placed upon the posterior surface 
of the bone, and extending from the manubrium to the ensiform car¬ 
tilage. These ligaments contribute very materially to the strength of 
the sternum and to the elasticity of the front of the chest. 

U. Articulation of the Vertebral Column with the Petris. —The last 
lumbar vertebra is connected with the sacrum by the same ligaments 
with which the various vertebra; arc connected to each other; viz., 
the anterior and posterior common ligaments, intervertebral substance, 
iigamenta subfluvu, capsular ligaments, and inter and supra-spinous 
ligaments. 

There are, however, two proper ligaments connecting the vertebral 
column with the pelvis; these are, the 

Lumbo-sacral, 

Liunbo-iliac. 

The lumbo-sacral ligament is a thick triangular fasciculus of liga¬ 
mentous fibres, connected above with the transverse process of the last 
lumbar vertebra, and below with the posterior part of the upper 
border of the sacrum. 

The lumbo-iliac ligament passes from the apex of the transverse 
process of the last lumbar vertebra to that part of the crest of the 
ilium which surmounts the sucro-iliac articulation. It is triangular 
in form. 

10. The Articulations of the Pelvis .—The ligaments belonging to 
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the articulations of the pelvis art divisible into four groups -.—1, t hose 
connecting th v sacrum and ilium ; 2, those passing between the sari nut 
and ischium : 3. between the sacrum and coccyx; and, 4, between the 
lice pubic bout's. 

1st, Be!ween the sacrum and ilium. --"I 
Sacro-iline anterior, 

Saero-iliae posterior. 

2nd, Bclicccu the sacrum and ischium. 

Saero-ischiatic anterior (short), »—, 

Saero-isehiatie posterior (lour/). 

3rd, Between the sacrum and coccyx. 

Saero-eoeevgeau anterior, i — 

Sacro-eoccygean posterior. 

4th, Between the ossa pnbis. 

A ntcrior pubic, 

Posterior pubic. 

Superior pubic, 

Sub-pubic, 

1 n terosseous li bro-eart i lage. 

• 

1. Between the Sacrum and Ilium. —Tile an tenor saero-iliae liga¬ 
ment consists of numerous short ligamentous libres, which pass from 
bone to bone on the anterior surface of the joint. 

The posterior saero-iliae. or interosseous ligament is composed of 
numerous strong fasciculi of ligamentous fibres, which pass horizontally 
between the rough surfaces of t he posterior half of the saero-iliae arti¬ 
culation, and constitute the principal bond of connexion between the 
sacrum and the ilium. One fasciculus of this ligament, longer and 
lartn i than the rest, is distinguished, from its direction, by the name 
of the oblique saero-iliae ligament. It. is attached, by one extremity, 
to the posterior superior spiue of the ilium ; and, by the other, to the 
third transverse tubercle on the posterior surface of the sacrum. • 

The surfaces of the two hones forming the saero-iliae articulation 
•are partly covered with cartilage, and purtly rough and connected by 
the interosseous ligament. The anterior or auricular half is coated 
with cartilage, which is thicker on the sacrum than on the ilium. The* 
surface of the cartilage is irregular, and provided with a very delicate 
synovial membrane, which cannot be demonstrated in the adult, 
but is appareul in the young subject and in the female during 
pregnancy. 

2. Between the Sacrum and Ischium. —The anterior or lesser sacro- 
isrhialtc ligament is* thin, aud triangular in form ; it is attached h\ 
its apex to the spine of the ischium; and by its broad extremity to 
the side of the sacrum und coccyx, interlacing its fibres with the 
greater sacro-iscliiatie ligarnenf. 

ihe anterior saero-ischiatic ligament is in relation , in front, with 
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the coccygcus muscle, and behind with the posterior ligament, with 
which its fibres are intermingled. By its upper border it forms a part 
of the lower boundary of the great sacro-ischiatic foramen, and by the 
lower a part of the lesser snero-iscliiatic foramen. 

Fig. <>3.* 



The posterior or greater sacro-ischiatic ligament, considerably large!*, 

1 bicker, and ulore posterior than the preceding, is narrower in the 
middle than at each extremity. It is attached, by its smaller end, to 
the inner margin of the tuberosity and ramus of the ischium, where it 
forms a falciform process, which protects the internal pudic artery, and 
is continuous with the obturator fascia. By its larger extremity it is* 
inserted into the side of the coccyx, sacrum, and posterior inferior 
spine of the ilium. 

The posterior sacro-ischiatic ligament is in relation, in front, with the 
anterior ligament, and behind with the gluteus maximus, to some of 
the fibres of which it gives origin. By its superior border it forms 
part of the boundary of the lesser isehiatic foramen, and by its lower 

* Xhe ligaments of the pelvis and hip-joint. 1. The lower part of the ante¬ 
rior common ligament of the vertebras, extending downwards over the front 
of the sacrum. 2. The lumbo-sacral ligament. 3. The lumbo-iliac liga¬ 
ment. 4. The anterior sacro-iliac ligaments. 5. The obturator membrane. 
6. Poupart’s ligament. 7. Gimbernat’a ligament. 8. The capsular ligament 
of the hip-joint. 9. The illo-femoral or accessory ligament. 
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border, a part of Ihc boundary of the perineum. It is pierced by the 
coccygeal branch of the ischiatic artery. The two ligaments eoinert 
the sacro-ischiatic notches into foramina. 

3. lirtneen the Sacrum and Coccyx. —The anterior sacro-corcyyean 
Hyament is a’tliiu fasciculus passing from the anterior surface of the 
sacrum to tin* front of the coccyx. 

Fig. 61* 



The posterior sacro-cocryyean Hyament is a thick ligamentous laser, 
which completes the lower part of the sacral canal, and connects the 
sacrum with the coccyx posteriorly, extending as far as the apex of 
the hitter bone, 

lie!"ecu the two bones is a thin disk of soft fibrous cartilage. In 
females there is frequently a small synovial membrane. This articu- 
latiou admits of a certain degree of movement backwards during 
parturition. 

* Ligaments of the pelvis and hip .joint. The view is taken from the side, 
t. Theoblique sacro-iliacligament. The other fasciculi of the posterior sacro¬ 
iliac ligaments are not seen In this view of the pelvis. 2. The posterior sacro- 
ischiatic ligament. 3. The anterior sacro-ischiatio ligament. 4. The great 
?*£ r ?." i " c, ‘ latio foramen. 5. The lesser Bacro-ischlatlc foramen. 6. The coty¬ 
loid ligament of the acetabulum 7. The ligamentum teres. 8, The cut edge 
of the capsular ligament, showing its extent posteriorly as compared with Its 
anterior attachment. 9. The obturator membrane only partly seen. 



m 


LIGAMENTS OK T1IE UPPER EXTREMITY. 


The ligaments connecting the different pieces of the coccyx consist 
of a few scattered anterior and posterior fibres, and a thin disk of 
interosseous cartilage; they exist only in the young subject, in the 
adult the pieces become ossified. 

4. Between the Ossa Pubis. —The anterior pubic ligament is com¬ 
posed of ligamentous fibres, which pass obliquely across the union of 
the two bones from side to side, and form an interlacement in front 
of the symphysis. 

The posterior pubic ligament consists of a few irregular fibres uuiting 
the pubic bones posteriorly. 

The superior pubic ligamen.t is a thick band of fibres connecting 
the angles of the pubic bones superiorly, and filling the inequalities 
upon the surface of the bones. 

The sub-pubic ligament is a thick arch of fibres connecting the two 
bones interiorly, and forming the upper boundary of the pubic aSh. 

The interosseous fibro-cariilage unites the two surfaces of the pubic 
bones, in the same manner ns the intervertebral substance connects 
the bodies of the vertebra. It resembles the intervertebral substance 
also in being composed of oblique fibres disposed in concentric layers, 
which are more dense towards the surface than near the centre. It is 
thick in front, and thin behind. A synovial membrane is sometimes 
found in the posterior half'of the articulation. 

This articulation becomes movable towards the latter term of preg¬ 
nancy, and admits of a slight degree of separation of its surfaces. 

The obturator ligament or membrane is not a ligament of articula¬ 
tion, but simply a fibrous membrane stretched across the obturator 
foramen. It gives attachment by its surfaces to the two obturator 
muscles, and leaves a space in the upper part of the foramen, for the 
passage of the obturator vessels and nerve. 

The numerous vacuities in the walls of the pelvis, and their closure 
by ligamentous structures, as in the case of the sacro-iseliiatic fissures 
and obturator foramina, serve to diminish veiy materially the pressure 
on^the soft parts during the passage of the head of the fetus through 
the pelvis in parturition. 


LIGAMENTS OF THE UPPER EXTREMITY. 

The Ligaments of the upper ejetremitg may be arranged in the order 
of the articulations between the different bones: they are, the 

1. Sterno-clavicular articulation. 

2. Scapulo-clavicular articulation. 

3. Ligaments of the scapula. 

4. Shoulder joint. 

5. Elbow joint. 

fi. Radio-ulnar articulation. 

7. Wrist joint. 
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8. Articulation between the carpal boues. 

9. Carpo-metacarpal articulation. 

10. Mctacarpo-phalangeal articulation. 

11. Articulation of the phalanges. 

• 

1. Sterno-clavicular Articulation. —The sterno-claviculor is an ar¬ 
throdial articulation; its ligaments arc. 

Anterior sterno-clavicular. 

Posterior sterno-clavicular, 

Inter-clavicular, 

Costo-elavicular (rhomboid), 

I ntcrarticular libro-cartilage, 

Two synovial membranes. 

The anterior sterno-clavicular ligament is a broad ligamentous 
layer, extending obliquely downwards and forwards, and covering the 
anterior aspect of the articulation. This ligament is in relation by 
its anterior surface with the integument and with the sternal origin of 
the sterno-mastoid muscle; and behind with the intcrarticular fibro- 
cartilagc and synovial membranes. 

The posterior sterno-clavicular ligament is a broad fasciculus, cover¬ 
ing the posterior surface of the articulation. It is in relation by its 
anterior surface with the interartienlar fibro-cartilage and synovial 
membranes, and behind with the sterno-hyoid muscle. 

The two ligaments are continuous at the upper and lower part of 
the art iculation, so as to form a complete capsule around the joint. 

The inter-clavicular ligament is a cord-like band which crosses 
from the extremity of one clavicle to that of the other, and is closely 
connected with the upper border of the sternum. It is separated by 
cellular tissue from the sterno-thyroid muscles. 

The costo-elavicular ligament (rhomboid) is a thick fasciculus of 
fibres, connecting the sternal extremity of the clavicle with the carti¬ 
lage of the first rib. It is situated obliquely between the rib and the 
under surface of the clavicle; and is in relation, in front, with •the 
tendon of origin of the subclavius muscle, and behind with the sub¬ 
clavian vein. 

Actions. —The movements of the stcmo-elavicular articulation are, 
a gliding movement of the fibro-cartilage, with the clavicle, upon the 
articular surface of the sternum, in the direction, forwards, backwards, 
upwards, and downwards; and circumduction. This articulation is 
the centre of the movements of the shoulder. 

It is the rupture of the rhomboid ligament in dislocation of the 
sternal end of the clavicle that gives rise to the deformity peculiar to 
this accident. 

The intcrarticular fibro-cartilage is nearly circular in form, and 
thicker at the edges than in the centre. It is attached above, to the 
clavicle; below, to the cartilage of the first rib; and throughout the 
rest of its circumference to the anterior and posterior sterno-clavicular 
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ligaments. It divides the joint into two cavities, which arc lined In¬ 
distinct synovial membranes. This cartilage is sometimes pierced 
through its centre, and not unfrcqucntly deficient, to a greater or less 
extent, at its lower part. 


Kg. 65.* 



2. Sajpnlo-clavicular Articulation .—The ligaments of the scapular 
end of the clavicle arc, the 

Superior acromio-clavioular, 

Inferior aeroinio-clavieular, 

Coraco-elavicnlar ( trapezoid and conoid), 

1 nterarticular libro-cnrtilage, 

Two s.vuovial membranes. 

The superior acromio-clavicnlar ligament is a moderately thick plane 
of fibres passing between the extremity of the clavicle and the acromion, 
upon the upper surface of the joint. 

The inferior ncromio-clavicular ligament is a thin plane situated 
upou the under surface. These two ligaments arc continuous with 
each other in front and behind, and form a complete capsule around 
the joint. 

The coraco-clavicular ligament (< trapezoid, conoid) is a thick fasci¬ 
culus of ligamentous fibres, passing obliquely between the base of the 
coracoid process and the under surface of the clavicle, and holding the 
end of the clavicle in firm connection with the scapula. When seen 
from before, it has a quadrilateral form; hence it is named trapezoid: 
and, examined from behind , it has a triangular form, the base being 
upwards; hence another name, conoid. 

* The ligaments of the sterno-elavicular and eosto-stcmal articulations. 
1. The anterior stcrno-clavicular ligament. 2. The inter-clavicular ligament. 
3. The costo-clavicular or rhomboid ligament, seen on both sides 4. The 
interarticular tibro cartilage, brought into view by the removal of the anterior 
and posterior ligaments. f>. The anterior costo-sternal ligaments of the first 
and second ribs. 
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The iiitcrarliat/ar fbro-cartilage is often indistinct, from having 
partial connections with the iibro-cnrtilaginous surfaces of the two 
bones between which it is placed; and it is not unfrequently absent. 
■When partial, it occupies the upper part of the articulation. The 
synovial melhbraues are very delicate. There is, of course, but one, 
when the tibru-cartilage is incomplete. 


Fig. fits.* 



Actions. —The acromio-elavieular articulation admits of two move¬ 
ments—the gliding of the surfaces upon each other, and the rotation 
of the scapula upon the extremity of the clavicle. 

3. The proper ligaments of the scapula are the 

Cornco-acromial, 

Transverse. 

The coraco-acromial ligament is a broad and thick triangnlarband, 
which forms a protecting arch over the shoulder joint. It is attached 
by its apex to the point of the acromion process, and by its base to the 
external border of the coracoid process its whole length. This ligameflt 
is in relation above with the under surface of the deltoid muscle; and 

* The ligaments of the scapula and shoulder joint. 1. The superior 
acromio-clavicular ligament. 2. The coraco-davlcular ligament; this aspect 
of the ligament is named trapezoid. 3. The coraco-acromial ligament. 4. The 
transverse ligament. A. The capsular ligament. 6. The coraco humeral 
ligament. 7. The long tendon of the biceps issuing from the capsular liga¬ 
ment, and entering the bicipital groove. 
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below with the tendon of the supra-spinatus muscle, a bursa mucosa 
being usually interposed. 

The transverse or coracoid ligament is a narrow but strong fasciculus 
which crosses the notch in the upper border of the scapula, from the 
base of the coracoid process, and converts it into a foiamcn. The 
supra-seapular nerve passes through this foramen. 

4. Shoulder Joint. —The scapulo-humeral articulation is an cuar- 
throsis, or ball and socket joint—its ligaments are, the 

Capsular, 

Coraco-humeral, 

Glenoid. 

The capsular ligament completely encircles the articulating head of 
the scapula and the head of the humerus, and is attached to the neck 
of each bone. It is thick above, where resistance is most required, 
and is strengthened by the tendons of the supra-spinatus, infra¬ 
spinatus, teres minor, and subscapularis muscles: below it is thin 
and loose. The capsule is incomplete at the point of contact with the 
tendons, so that they obtain upon their inner surface a covering of 
synovial membrane. 

The coraco-humeral ligament is a broad band which descends 
obliquely outwards from the lander of the coracoid process to the 
greater tuberosity of the humerus, and serves to strengthen the 
superior and anterior part of the capsular ligament. 

The glenoid ligament is the prismoid baud of fibro-cartilage, which 
is attached around the margin of the glenoid cavity for the purposes 
of protecting its edges and deepening its cavity. It divides supe¬ 
riorly into two slips which arc continuous with the long tendon of the 
biceps; hence the ligament is frequently described as being formed 
by the splitting of that tendon. The cavity of the articulation is 
traversed by the long tendon of the biceps, which is enclosed ill a 
sheath of synovial membrane in its passage through the joint. 

The synovial membrane of the shoulder joint is extensive; it com¬ 
municates anteriorly through an opening in the capsular ligament 
with a large bursal sac, which lines the under surface of the tendon 
of the subscapularis muscle. Superiorly, it frequently communicates 
through another opening in the capsular ligament with a bursal sac 
belonging to the infra-spinatus muscle; and it moreover forms a 
sheatn around that portion of the tendon of the biceps, which is 
included within the joint. 

The muscles immediately surrounding the shoulder joint are the 
subscapularis, supra-spinatus, infra-spinatus, teres minor, long head of 
the triceps, and’deltoid; the loug tendon of the biceps is within the 
capsular lignment. 

Actions. —The shoulder joint is capable of every variety of motion, 
viz. of movement forwards and backwards, of abduction and adduc¬ 
tion/of circumduction and rotation. 



ELBOW JOINT. 


139 


5. Elbow Joint. —The elbow is a ginglymoid articulation; its liga¬ 
ments arc four in number,— 

Anterior, 

Posterior, 

Internal iatcral, 

External lateral^ 

The anterior ligament is a broad and thin membranous layer, 
descending from the anterior surface of the humerus, immediately 
above the joint, to the coronoid process of the ulna and orbicular 
ligament. On each side it is Connected with 
the lateral ligaments. It is composed of 
fibres which pass in three different directions, 
vertical, transverse, and oblique, the latter 
being extended from within outwards to the 
orbicular ligament, into which they are 
attached interiorly. This ligament is covered 
in by the brachialis anticus muscle. 

The posterior ligament is a broad and loose 
layer passing between the posterior surface 
of the humerus and the anterior surface of 
the base of the olecranon, and eonncctcd.at 
each side with the lateral ligaments. It is 
covered in by the tendon of the triceps. 

The internal lateral ligament is a thick 
triangular layer, attached above, by its apex, 
to the internal condyle of the humerus ; and 
below, by its expanded border, to the margin 
of the greater sigmoid cavity of the ulna, 
extending from the coronbid process to the 
olecranon. At its insertion it is intermingled 
with some transverse fibres. The internal 
lateral ligament is in relation posteriorly with 
the ulnar nerve. 

The external lateral ligament is a strong 
and narrow band, which descends from the 
external condyle of the humerus, to be in¬ 
serted into the orbicular ligament, and into 
the ridge on the ulna with which the posterior 
part of the latter ligament is connected. This 
ligament is closely united with the tendon of origin of the supinator 
brevis muscle. 

The synovial membrane is extensive, and is reflected from the car¬ 
tilaginous surfaces of the bones upon the inner surface of the ligaments. 

* An internal view of the ligaments of the elbow joint. 1. The anterior 
ligament. 2. The internal lateral ligament. 3. The orbicular ligament.. 

The oblique ligament. S. The Interosseous ligament. 6. The internal 
condyle of the humerps. which conceals the posterior ligament. 
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It surrounds inferiorly the hoad of tlio radius, and forms an articulating 
sac between it and the lesser sigmoid notch. 

The muscles immediately surrounding, and in contact with, the 
elbow joint are, in front, the brnchialis anticus; to the inner side, the 
pronator radii teres, flexor suhlimis digitorum, and ilexor fearpi ulnaris, 
e.rt.ernalhj, the extensor carpi radialis 
brevier, extensor communis digitorum, ex- R'S- 


tensor carpi ulnaris,anconeus, and supinator 
brevis; and behind, the triceps. 

Action S.—The movements of the elbow 
joint mjlexionanie.rlnmon, which are per¬ 
formed with remarltahle precision. The ex¬ 
tent to which these movements are capable of 
being effected, is limited, in front by the coro- 
noid process, and behind by the olecranon. 

6. The Radio-ulnar Articulation.—The 
radius and ulna arc firmly held together by 
ligaments which arc connected with both 
extremities of the bones, and with the shaft; 
they are, the. 

^Orbicular, 

Oblique, 

Interosseous, 

Anterior inferior, 

Posterior inferior, > 

Intcrartienlar fibro-cnrtilagc. V 
The orbicular ligament ( annular, coro¬ 
nary) iB a firm band several lines in breadth, 
which surrounds the head of the radius, and * 
is attached by each end to the extremities 
of the lesser sigmoid cavity. It. is strongest 
behind where it receives the external lateral 
ligament, and is lined on its inner surface 
by a reflection of the synovial membrane 
of the elbow joint. 



The rupture of this ligament permits of the dislocation of the head 
of the radius. 


The oblique ligament (called also ligamentum teres, in contra¬ 
distinction to the interosseous ligament) is a narrow sljp of ligamentous 
fibres, descending obliquely from the base of the coronoid process of 
the ulna to the inner side of the radius, a little below its tuberosity. 


* An external view of the elbow joint. 1. The humerus. 2. The ulua. 
3. The radius. ) The external lateral ligament inserted inferiorly into (A) 
theorbicular ligament. 6. Theposteriorextrernityoftheorblculariigament, 
spreading outat its insertion into the ulna. 7. The anterior ligament, scarcely 
apparent in this view of the articulation. 8. The posterior ligament, thrown 
into folds by the extension of the joint. 
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■ The interosseous ligament is a broad and thin plane of aponeurotic 
fibres passing obliquely downwards from the sharp ridge on the radius 
to that on the ulna. It is deficient superiorly, is broader iu the middle 
than at each extremity, and is perforated at its lower part for the pas¬ 
sage of the Ulterior interosseous artery. The posterior interosseous 
artery passes backwards between the oblique ligament and t\ie upper 
border of the interosseous ligament. This ligament affords an exten¬ 
sive surface for the attachment of muscles. 

The interosseous ligament is in relation , in front , with the flexor 
profundus digitorum, the flexor longus pollieis, and pronator quadratus 
muscle, aud with the anterior interosseous artery and nerve; and be¬ 
hind with the supinator brevis, extensor ossis metacarpi pollieis, ex¬ 
tensor priini internodii pollieis, extensor seeundi internodii pollieis, 
and extensor indieis muscle, and near the wrist with the anterior inter¬ 
osseous artery and posterior interosseous nerve. 

The anterior inferior ligament is a thin fasciculus of fibres, passing 
transversely between the radius and ulna. 

The posterior inferior ligament is also thin and loose, and has the 
same disposition on the posterior surface of the articulation. 

The inter articular, or triangular fibro-cartUage, acts the part of a 
ligament between the lower extremities of the radius aud ulna. It is 
attached by its apex to a depression on the inner surface of tin?styloid 
process of the ulna, and by its base‘to the edge of the radios. This 
libro-cartilage is lined upon its upper surface by a synovial membrane, 
which forms a duplicature between the radius aud ulna, and is called 
the membrana sacciformis. By its lower surface it enters into the 
articulation of the wrist-joint.' 

Actions. —The movements taking place between the radius and the 
ulna are, the rotation of the former upon the latter; rotation forwards 
being termed probation, and rotation backwards supination. In those 
movements the head of the radius turns upon its own axis, within the 
orbicular ligament and the lesser sigmoid notch of the ulna ; while 
interiorly the radius presents a concavity which moves upon the 
rounded head of the ulna. The movements of t he radius are chiefly 
limited by the anterior and posterior inferior ligaments; lienee these 
are not uufreqnently ruptured in great muscular efforts. 

7. Wrist Joint. —The wrist is a ginglymoid articulation; the arti¬ 
cular surfaces entering into its formation being the radius and under 
surface of the triangular fibro-cartilagc above, and the rounded surfaces 
of the scaphoid, semilunar, and cuneiform bone below; its ligaments 
are four in number,— 

Anterior, Internal lateral. 

Posterior, External lateral. 

The anterior ligament is a broad and membranous layer consisting 
of three fasciculi, which pass between the lower part of the radius 
1 and the scaphoid, semilunar, and cuneiform bone. 
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The posterior ligament, also thin and loose, passes between the 
posterior surface of the radius, and the posterior surface of the semi¬ 
lunar and cuneiform bone. 

The internal lateral ligament extends from the styloid process of 
the ulna to the cuneiform and pisiform bone. 

The external lateral ligament is attached by one extremity to the 
styloid process of the radius, and by the other to the side of the sca¬ 
phoid bone. The radial artery rests on this ligament as it passes 
backwards to the first metacarpal space. 

The synovial membrane of the wrist-joint lines the under surface of 
the radius and interarticular cartilage above, and the first row of bones 
of the carpus below. 

The relations of the wrist 
joint are the flexor and exten¬ 
sor tendons by which it is sur¬ 
rounded, and the radial and 
ulnar artery. 

Actions. —Thcinovemcnts of 
the wrist joint are flexion, ex¬ 
tension, adduction, abduction, 
anil circumduction. In these 
motions the articular surfaces 
glide upon each other. 

8. Articulations between the 
Carpal Bones.— These are nm- 
phi-urthrodial joints, with the 
exception of the conjoined head 
of the os magnum and unci- 
forme, which is received into a 
cup formed by the scaphoid, 
semilunar, and cuneiform bone, 
and constitutes an enarthrosis. 
The ligaments arc. 

Dorsal, 

Palmar, 

Interosseous fibro-cnrtilages. 
Anterior annular. 

The dorsal ligaments are 
ligamentous hands, that pass 

* The ligaments of the anterior aspect of the wrist and hand. 1. The lower 
part of the interosseous membrane. '2. The anterior inferior radio-ulnar liga¬ 
ment. 3. The anterior ligament of the wrist joint. 4. Itscxternallateralliga- 
ment. 5. Its internal lateral ligament. 0. Thepalmarligamentsofthecarpue. 
7. The pisiform bone, with its ligaments. 8. The ligaments connecting the 
second range of carpal bones with the metacarpal, and the metacarpal with 
each other. 9. The capsular ligament of the carpo-mctacarpal articulation of 
thethumb. JO. Anterior ligament of the metacarpo-phalangeal articulation of 
the thumb I], One of the lateral ligaments of that articulation. 12. Anterior 
ligament of the metacarpo-phalangeal articulation of the index finger; this 
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transversely and longitudinally from bone to bone, upon the dorsal 
surface of the carpus. 

The palmar ligaments are fasciculi of the same kind, but stronger 
than the dorsal, having the like disposition on the palmar surface. 

The interfsseons ligaments are fibro-cartilaginous lamella: situated 
between the adjoining bones in each range : in the upper range they 
close the upper part of the spaces between the scaphoid, semilunar, 
and cuneiform bones ; in the lower range they are stronger than in 
the upper, and connect the os magnum on the one side to the uneiforine, 
on the other to the trapezoides, and leave intervals through which the 
synovial membrane is continued to the bases of the metacarpal bones. 

The anterior annular ligament is a firm ligamentous band, which 
connects the bones of the two sides of the carpus. It is attached by 
one extremity to the trapezium and scaphoid, and by the other to the 
unciform process of the unciforme and the base of the pisiform bone, 
and forms an arch over the anterior surface of the carpus, beneath 
which the tendons of the long flexors and the median nerve pass into 
the palm of the hand. 

The articulation of the pisiform bone with the cuneiform is provided 
with a distinct synovial membrane, which is protected by fasciculi of 
ligamentous fibres, forming a kind of’capsule around the joint; they 
arc inserted into the euneiforme, unciforme, and base of the meflicarpal 
bone of the little finger. 

Synovial Membranes .—There arc five synovial membranes entering 
into the composition of the articulations of the carpus :— 

The first is situated between t he lower end of the ulna and the intcr- 
articnlar fibro-eartilage; it is called sacciform, from forming a sacculus 
between the lateral articulation of the tdna with the radius. 

The second is situated between the lower surface of the radius and 
interarticnlar fibro-carlilagc above, and the first range of bones of the 
carpus below. 

The third is the most extensive of the synovial membranes of the 
wrist: it is situated between the two rows of carpal bones, and passes 
between the bones of the second range, to invest the carpal extremities 
of the four metacarpal boues of the fingers. 

The fourth is the synovial membrane of the articulation of the me¬ 
tacarpal bone of the thumb with the trapezium. 

The fifth is situated between the pisiform and cuneiform hone. 

Actions .—Very little movement exists between the hones in each 
range, but more is permitted between the two ranges. The motions 
in the latter situation are those of ilexiou and extension. 

ligament has been removed in the other fingers. 13. Lateral ligaments of the 
same articulation ; the corresponding ligaments are seen In the other articu¬ 
lations. 14. Transverse ligament connecting the heads of the metacarpal 
hones of the index and middle fingers, the same ligament is seen between 
the other fingers. 15. Anterior and one lateral ligament of the phalangeal 
articulation of the thumb. IG. Anterior and lateral ligamentsof the phalan¬ 
geal articulations of the indox finger; the anterior ligaments are removed in 
the other fingers, but the lateral ligaments remain. 
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9. r Hie Carpo-metacarpal Articulations. —The second row of bones 
of the carpus articulates with the metacarpal hones of the lour fingers 
by dorsal and palmar ligaments; and the metacarpal bone of the 
thumb with the trapezium by a true capsular ligament. There is also 
in the carpo-metacarpal articulation a thin interosseous band, which 
passes from the ulnar edge of the os magnum to the bases of the third 
and fourth metacarpal bones at their point of connection. 

The dorsal ligaments are strong fasciculi which pass from the second 
range of carpal to the metacarpal bones. 

The palmar ligaments are thin fasciculi arranged upon the same 
plan on the palmar surface. 

Fig. 70* 



The synovial membrane is a continuation of the great synovial 
membrane of the two rows of carpal bones. 

The capsular ligament of the thumb is one of the three true capsular 

* A diagram showing the disposition of the five synovial membranes of the 
wrist joint. 1. The sacciform membrane. 2. The second synovial membrane. 
3, 3. The third, or large synovial membrane. 4. The synovial membrane 
between the pisiform bone and the cnneiformc. 5. The synovial membrane 
of the metacarpal articulation of the thumb. 6. The lower extremity of the 
radius. 7. The lower extremity of the ulna. 8. The interarticular flbro- 
eartilage. S. The scaphoid bone. /,. The seinllunare. C. The cuneiforme; 
the interosiipus ligaments are seen passing between these three bones and 
separating the articulation of the wrist (2) from the articulation of the carpal 
hones (3). P. The pislforme. T. The trapezium. T 2. The trapezrides. 
M. The os magnum. U. The uneiforme; interosseous ligaments are seen 
connecting the os magnum with the trapezoides and uneiforme. 9. The base 
of the metacarpal bone of the thumb. 10,10. The bases of the other metacar¬ 
pal bones. 
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ligaments of the skeleton ; the other two beiug the shoulder joint ami 
hip joint. The articulation has a proper synovial membrane. 

The metacarpal bones of the four fingers are firmly connected at 
their bases by means of dorsal and palmar ligaments, which extend 
transversely from one bone to the other, and by interosseous ligaments 
which pass between their contiguous surfaces. Their lateral in'ticular 
facets are lined by a reflection of (he great synovial membrane of the 
two rows of carpal bones. 

Actions. —The movements of the metacarpal on the carpal bones arc 
restricted to a slight, degree of sliding motion, with the exception of 
the articulation of the metacarpal bone of the thumb with the trape¬ 
zium. hi the hitter articulation, the movements are, flexion, exten¬ 
sion. adduction, abduction, and circumduction. 

HI. Mrfacurpo-jdiatnnycal Articulation. —The metacarpo-pliolan- 
gcal articulation is a gitiglymoiil joint: its ligaments are tour in 
number,— 

Anterior, 

Two lateral, 

Transverse. 

The anterior ligaments are thick pud libro-eartilaginous, and form 
part of the articulating surface of the joints. They are grooved ex¬ 
ternally for the lodgment of the flexor tcildons, aud by their internal 
aspect form part of the articular surface for the head of the meta¬ 
carpal hone. 

The lateral ligaments me strong narrow fasciculi, holding the hones 
together at each side. 

The transverse ligaments are strong ligamentous bands passing 
between the anterior ligaments, and connecting together the heads of 
the metacarpal hones of the four fingers. 

The expansion of the extensor tendon over the back of the fingers 
takes the place of a posterior ligament. 

Actions. —This articulation admits of movement in four different 
directions, viz. of flexion, extension, adduction, and abduction, $ lie 
two latter beiug limited to a small extent. It is also capable of cir¬ 
cumduction. 

11. Articulation, of the Phalanges. —These articulations aregingly- 
moid joints: they are formed by three ligaments, 

Anterior, 

Two lateral. 

The anterior ligament is firm and libro-eartilaginous, and forms 
part of the articular surface for the head of the phalanges. Externally 
it is grooved for the reception of the flexor tendons. 

The lateral ligaments are very strong; they are the principal bond 
of connection between the bones. 

1 he extensor teudou takes the place and performs the office of a 
posterior ligament. 

Actions .—The movements of the phalangeal joints arc flexion and 

j. 
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extension, these movements being more extensive between the first 
and second phalanges than between the second and third. 

In connection with the phalanges it may be proper to examine cer¬ 
tain fibrous bands termed theme or vaginal ligaments , which serve to 
retain the, tendons of the flexor muscles in their position 'upon the flat 
surface of the bones. These fibrous bands are attached at each side 
to the lateral margins of the phalanges; they are thick in the inter¬ 
spaces of the joints, thin where the tendons lie upon the joints, and 
they are lined upon their inner surface by synovial membrane. 

J.KIAMUNTS OF THU TOWER EXTREMITY. 

The ligaments of the lower extremity, like those of the upper, may 
be arranged in the order of the joints to which they belong; these 
ate, the 

T. Hip joint. 

2. Knee joint. 

3. Articulation between the tibia and fibula. 

4. Ankle joint. 

5. Articulation of the tarsal bones. 

(i. Turso-inetatarsal articulation. 

7. Mctntarso-phalangeal articulation. 

8. Articulation of the phalanges. 

1. Hip •Taint .—The articulation of the head of the femur with the 
acetabulum constitutes an cnartlirosis, or ball-and-socket joint. The 
nrticular surfaces are the cup-shaped cavity of the acetabulum and the. 
rounded head of the femur; the ligaments are Jive in number, viz. 
Capsular, Cotyloid, 

Jlio-fcmoral, Transverse. 

Teres, 

The capsular ligament (fig. 63, R) is a strong ligamentous capsule, 
embracing the acetabulum superiorly, and interiorly the neck of the 
femur, and connecting the two bones firmly together. It is much 
thicker upon the tipper part of the joint, where more resistance is re¬ 
quired, than upon the under part, and extends farther upon the neck 
of the femur on the anterior and superior than on the posterior and 
inferior side, being attached to the intertrochanteric line in front, to 
the base of the great trochanter above, and to the middle of the neck 
of the femur behind. 

The iliofemoral ligament (fig. 63, 9) is an accessory and radiatiug 
band, which descends obliquely from the anterior inferior spinous pro¬ 
cess of the ilium to the anterior intertrochanteric line, and strengthens 
the, anterior port ion of the capsular ligament. 

The ligament/m teres (fig. 64, 7), triangular in shape, is attached 
by a round apex to the depression just, below the middle of the head 
of the femur, and by its base, which divides into two fasciculi, into 
the borders of the notch of the acetabulum. It is formed by a fasci¬ 
culus of fibres, of variable size, surrounded by synovial membrane; 
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sometimes tlie synovial membrane alone exists, or the ligament is 
wholly absent. 

The cotyloid ligament (fig. G4, 6) is a prismoid coril of libro-car- 
iilage, attached around the margin of the acetabulum, and serving to 
deepen that Cavity and protect its edges. It is much thicker upon the 
upper and posterior border of the acetabulum than in front, and eon- 
sists of fibres which arise from the, whole circumference of the brim, 
and interlace with each other- at acute angles. 

The transverse ligament is a strong fasciculus of lignmentous fibres, 
continuous with the cotyloid ligament, and extended across the notch 
in the acetabulum. It converts the notch into a foramen, through 
which the articular branches of the internal circumflex and obturator 
arteries enter the joint. 

The fossa at the. bottom of the acetabulum is filled by a mass of 
fat, covered by synovial membrane, which serves as an elastic cushion 
to the head of the bone during its movements. This was considered 
bv Havers as the synovial gland. 

The synorial membrane is extensive; it invests the head of the' 
femur, and is continued around the ligamontum teres into the aceta¬ 
bulum, whence it is reflected upon the inner surface of the capsular 
ligament back to the head of the bone. 

The muscles immediately surrounding find in contact witf'the hip 
joint are, in front, the psoas and iliaens, which are separated from the 
capsular ligament by a large synovial bursa; above, the short head of 
the rectus and the gluteus minimus; behind, the pyriformis, gemeiius 
superior, obturator interims, gemellus inferior, and quadratics femoris; 
and to the inner side, the. obturator externus and peel incus. 

Actions. —The movements of the hip joint are very extensive; they 
are flexion, extension, adduction, abduction, circumduction, and 
rotation. 

"'■''2. Knee Joint.- —The knee is a ginglymoid articulation of large size, 
and is provided with numerous ligaments; they arc thirteen in 
number. 

Anterior or ligameutmn patellae, 

Posterior or ligamenium postiemn Winslowii, 

Internal lateral, 

Two external lateral, 

Anterior or external crucial, 

Posterior or internal crucial, 

Transverse, 

Two coronary, 

Ligamentum mneosum, ) - , ,. 

Ligaments alaria, j f aUe 
Two semilunar fibro-cartilagcs. 

Synovial membrane. 

The first five are external to the articulation ; the next five are 
internal to the articulation ; the remaining three are mere folds of 

i. 2 
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synovial membrane, and have no title to the name of ligaments. In 
addition to the ligaments, there are.two iibro-cartilagcs, and a syn¬ 
ovial membrane. 

The anterior ligament , or ligamentum pat elite, is the prolongation 
of the tendon of the extensor muscles of the thigh downwards to the 
tubercle of the tibia. It is, therefore, no ligament: aud, as we have 
Indore stated that 1 he; patella is simply a sesamoid bone developed in 
t he tendon of the extensor muscles for the 
defence of the front of the knee joint, the 
ligamentum patelbc has no title to con¬ 
sideration, cither as a ligament of the knee 
joint or as a ligament of the patella. 

A small harm mucosa is situated be¬ 
tween the ligamentum pat elite near its 
insertion and the front of the tibia, and 
another of larger size is placed between 
the anterior surface of the patella and the 
fascia lata. It is the latter which is in¬ 
flamed in “housemaid’s knee.” 

The posterior ligament , ligamentum pos- 
t learn Winslou'ii , is a broad expansion of 
ligamentous tibres, which covers the whole 
of the posterior part of the joint. Jt is 
divisible into two lateral portions, which 
invest the condyles of the femur, and a 
central portion which is depressed, and 
formed by the interlacement of fasciculi 
passing in different directions. The 
strongest of these fasciculi is that which 
is derived from the tendon of the semi-membranosus, it passes 
obliquely upwards and outwards from the posterior part of the inner 
tuberosity of the tibia to the external condyle of the femur. Other 
accessory fasciculi are given off’ by the tendon of the popliteus and by 
the heads of the gastrocnemius. The middle portion of the ligament 
supports the popliteal artery and vein, and is perforated by several 
openings for t he passage of branches of the azygos articular artery and 
for the nerves of the joint. 

The internal lateral ligament is a broad and trapezoid layer of 
ligamentous tibres, attached above to the tubercle on the internal 
condyle of the femur, aud below to the side of the inner tuberosity of 
the tibia. It is crossed at its lower part by the tendons of the inner 
hamstring, from which it is separated by a synovial bursa, and it 
covers in the anterior slip of the semi-membranosus tendon and the 
inferior internal articular artery. 

* An anterior view of the ligaments of the knee joint. I. The tendon of the 
quadriceps extensor musclo of the leg. 2. The patella. 3. The anterior liga¬ 
ment, or ligamentum patella*, near its insertion. 4,4. The synovial membrane. 
5. The internal lateral ligament. 6. The long external lateral ligament. 7. 
The autero-superior tibio-fibular ligament. 


/>*. 71.’ 
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External lateral ligaments.— The long external lateral ligament is 
a strong rounded cord, which descends from the posterior part of the 
tubercle upon the external condyle of the femur to the outer part 
of the head jjf the fibula.' The short external lateral ligament is an 
irregular fasciculus situated behind the 
preceding, arising from the external 
condyle near the origin of the head of 
the gastrocnemius muscle, and inserted 
into the posterior part of tin; head of 
the fibula. If is firmly connected with 
the external semilunar fibro-eartilage, 
and appears principally intended to con¬ 
nect. that cartilage with the libula. The 
long external lateral ligament is covered 
in by the tendon of the biceps, and has 
passing beneath it the tendon of origin 
of the popliteus muscle, and the inferior 
external articular artery. 

The true ligaments within the joint 
are the crucial, transverse, and cow- 
nary. 

The anterior , or external (racial liga¬ 
ment , arises from the depression upon 
the head of the tibia in front of the 
spinous process, and passes upwards 
and backwards to he inserted into the inner surface of the outer 
condyle of the femur, us far as its posterior border. It is smaller 
than the posterior. 

'Flic posterior, or internal, crucial ligament , arises from the depres¬ 
sion upon the head of the tibia, behind the spinous process, and passes 
upwards and forwards to be inserted into the inner condyle of the- 
femur. This ligament is less oblique and larger than the anterior. 

The transverse ligament is a small slip of libres which cxliwds 
transversely from the external semilunar fibro-eartilage, near its 
anterior extremity, to the anterior convexity of the internal cartilage. 

'Flic coronary ligaments are the short fibres by which the convex 
borders of the semilunar cartilages arc conuectcd to the head of the 
tibia, and to the ligaments surrounding the joint. 

The semilunar fibro-cartilages are two falciform plates of fibro- 
eartilage, situated around the margin of the head of the tibia, and 
serving to deepen the surface«of articulation for the condyles of (he 

* A posterior view of the ligaments of the knee joint. 1. Tho fasciculus of 
the ligamentum poaticurn Winslowii, which is derived from 2. the tendon of 
the semi-mcmbranosus muscle; the latter is cut short. 3. The procesS-bf tl.o 
tendon which spreads out in the fascia of the popliteus muscle. 4. The process 
which is sent inwards beneath the internal lateral ligament. 5. The posterior 
t , he * nterna * lateral ligament. 6. The long external lateral ligament. 

7. The short external lateral ligament. 8. The tendon of the popliteus muscle 
cut short. 9. The postero-superior tibio-flbular ligament.. 
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lemur. They are thick along their convex border, and thin and 
sharp along their concave edge. 

The internal semilunar filro-cartitage forms an oval cup for the 
reception of the internal condyle of the femur; it is connected by its 
convex border to the head of the tibia and to the internal and poste¬ 
rior ligaments, by means of its coronary ligament; and by its two ex¬ 
tremities is (irmly implanted into the depressions in front, of and behind 
the spinous process. The external semilunar film-curtilage bounds a 
circular fossa for the external condyle: it is connected by its convex 
border with the head of the tibia, and to the external and posterior 
ligaments by means of its coronary ligament; by its two extremities 
it is inserted into the depression between the. two projections which 
constitute the spinous process of the tibia. The two extremities of 
the external cartilage being inserted 
Fig. 73.* into the same fossa, form almost a com¬ 

plete circle, and the cartilage being 
somewhat broader Ilian the internal, it 
nearly covers the articular surface of 
the (ibia. The external semilunar libro- 
enrjjlage, besides giving off a fasciculus 
from its anterior border to constitute 
tiie transverse ligament, is continuous 
by some of its fibres with the extremity 
of the anterior crucial ligament; poste¬ 
riorly it, divides into three slips; one, a 
strong cord, ascends obliquely forwards, 
and i6 inserted into the anterior part of 
the inner condyle of the femur in front, 
of the posterior crucial ligament; an¬ 
other is the fasciculus of insertion into 
the fossa of the spinous process; and 
the third, of small size, is continuous 
with the posterior part of the anterior 
crucial ligament. 

The ligamentum mucosnm is a slender conical process of synovial 
membrane enclosing a few ligamentous libres which proceed from the 
transverse ligament. It is connected, by its apex, with the anterior 
part of the condyloid notch, and by its base is tost in the muss of fat 
which projects into the joint beneath the patella. 

♦ 

* The right knee joint laid open from the front, in order to show the in¬ 
ternal ligaments. 1. The cartilaginous surface of the lower extremity of the 
lemur with its two condyles; the figure 5 rests upon the external; the figure 
3 upon the internal condyle. 2. The anterior crucial ligament. 3. The 
posterior crucial ligament. 4. The transverse ligament. .1. The attachment 
of the ligamentum mucosum ; the rest has been removed. 6. The Internal 
semi -lunar ttbro-cartllage. 7. The external fibre-cartilage. 8. Apartofthe 
ligamentum patellee turned down. 9. The bursa, situated between the 
ligamentum patellee and the head of the tibia; It has been laid open. 10. 
The antero-snperlor tibio-fibular ligament. 11. The upper part of the 
Interosseous membrane; the opening above this membrane is for the passage 
of the anterior tibial artery. 
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Fig. 74 * 


The alar ligaments ore two fringed folds of synovial membrane, 
extending from the ligamcntum mucosuin, along the edges of the mass 
of fat to the sides of the patella. 

The synovial membrane of the 
knee joint it hv far the most exten¬ 
sive in the skeleton. It. invests the 
cartilaginous surfaces of the eon- 
dyles of the lemur, of the head of 
tibia, and of the inner surface of the 
patella; it covers both surfaces of 
Ihc semilunar fibro-enrtilages, and 
is roHected upon the crucial liga¬ 
ments, and upon the inner surface 
of the ligaments which form the cir¬ 
cumference of the joint. On each 
side of the patella, it lines the ten¬ 
dinous aponeuroses of the vastus in¬ 
terims and vastus ex tern us muscles, 
and forms a pouch of considerable 
size between the extensor tendon 
and the front of the femur. It * 
also forms the folds in the interior 
of the joint, called “ligamcntum* 
mueosum,” and “ ligament a alaria.” 

The superior pouch of the synovial 
membrane is supported and raised 

during the. movements of the limb by a small muscle., the suberureas, 
which is inserted into it. 

Between the ligamcntum pal elite and the synovial membrane is a 
considerable mass of fat, which presses the .membrane towards the 
interior of the joint, and occupies the fossa between the two con¬ 
dyles. 



* A longitudinal section of the left knee joint, showing the reflections of its 
synovial membrane. 1. The cancellous structure of the lower part of the 
femur. 2. The tendon of the extensor muscles of the leg. 3. The patella. 
4. The ligamentuin patellae. 5. The cancellous structure of the head of the 
tibia. G. A bursa situated between the ligamcntum patella? and the head of 
the tibia. 7. The mass of fat projecting into the cavity of the joint below the 
patella. ** The synovial membrane. 8. The pouch of synovial membrane 
which ascends between the tendon of the extensor muscles of the leg, and 
the front of the lower extremity of the femur. 9. One of the alar ligaments; 
the other has been removed with the opposite section. 10. The ligamcntum 
inucosum left entire; the section being made to its inner side. 11. The 
anterior or external crucial ligament. 12. The posterior ligament. The 
scheme of the synovial membrane, which is hero presented to the student, is 
divested of all unnecessary complications. It may be traced from the saccultis 
(at 8), along the inner surface of the patella; then over the adipose mass (7) 
from which it throw, off the mucous ligament (1 0 ); then over the head of 
the tibia, forming a sheath to the crucial ligaments; then upwards along the 
posterior ligament and condyles of the femur, to the sacculus whence its 
examination commenced. 
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Besides the proper ligaments of the articulation, the joint is pro¬ 
tected on its anterior part by the fascia lata, which is thicker upon the 
outer than upon the inner side, by a tendinous expansion from the 
vastus interims, ami by some scattered ligamentous fibres which are 
inserted into the sides of the patella. 

Actions. —The knee joint is one of the strongest, of the articulations 
of the body, while at the same time it admits of the most perfect 
degree of movement in the directions of flexion and extension. During 
flexion the articular surface of the tibia glides forward on the condyles 
of the femur; the lateral ligaments, the posterior, and the crucial liga¬ 
ments are relaxed; while the ligamentum patellae, being put, upon the 
stretch, serves to press the adipose mass into the vacuity formed in the 
front of the joint. In extension all the ligaments are put upon the 
stretch, with the exception of the ligamentum patella:. When the 
knee is semi-flexed, a partial degree of rotation. is permitted. 

3. Articulation between the Tibia, and Fibula. —The tibia and fibula 
are held firmly connected by means of seven ligaments, viz. 


Anterior, ) 


above. 


Posterior, 

1 uterosseous membrane, 
Intel osseous inferior. 


Anterior, j 
Posterior, j 
Transverse, 


below. 


The anterior superior ligament is a strong fasciculus of parallel 
fibres pnssing obliquely downwards and outwards from the outer 
tuberosity of the tibia, to the anterior surface of the head of the 
fibula. % 

The posterior superior ligament is disposed in a similar manner cm 
the posterior surface of the joint. 

Within the articulation there is a distinct synovial membrane which 
is sometimes continuous with that of the knee joint. 

The interosseous membrane or superior interosseous ligament, is a 
broad layer of qmnenrotic fibres which pass obliquely downwards and 
outwards, from the sharp ridge on the tibia, to the inner edge of the 
fibula, and arc crossed at an acute angle, by a few fibres passing in the 
opposite direction. The ligament is deficient above, leaving a con¬ 
siderable interval between the bones, through which the anterior tibial 
artery takes its course forward to the anterior aspect of the leg, and 
near its lower third there is an opening for the anterior peroneal artery 
and vein. 

The interosseous membrane is in relation, in front, with the tibialis 
anticus, extensor longus digitorum, and extensor proprius pollicis 
muscle, with the anterior tibial vessels and nerve, and with the ante¬ 
rior peroneal artery; and behind with the tibialis posticus and flexor 
longus digitorum muscle, and with the posterior peroneal artery. 
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The inferior interosseous ligament consists of short ami strong 
fibres, which hold the bones firmly together interiorly, where they are 
nearly in contact. This articulation is so firm, that the fibula is likely 
to he. broken in the attempt to rupture the ligament. 

The anierfor inferior ligament is a broad band, consisting of two 
fasciculi of parallel fibres which pass obliquely across the anterior 
aspect of the articulation of the two bones at their inferior extremity, 
from the tibia to the fibula. 

The posterior inferior ligament (fig. 77, 2) is a similar band upon 
the posterior surface of the articulation. Both ligaments project some¬ 
what below the margin of the bones, and serve to deepen the cavity 
of articulation with the astragalus. 

The transverse ligament (fig. 77, 3) is a narrow hand of ligamentous 
fibres, continuous with the preceding, and passing transversely across 
the hack of the ankle joint between the two malleoli. 

The synovial membrane of the inferior tibio-fdmlar articulation, is 
a diiplicalurc of the synovial membrane of the ankle joint, reflected 
upwards for a short distance between the two bones# 

Actions. —Between the tibia ami fibula there exists an obscure 
degree of movement, which is principally calculated to enable the latter 
to resist injury by yielding for a trifling extent to the pressure exerted. 

-t. Anile joint. —The ankle is a giuplymold articulation; the surfaces 
entering into its formation are the under surface of the tibia with its 
malleolus and the; malleolus of the fibula, above, and the surface of the 
astragalus with its two lateral facets, below. The ligaincnta are three 
in number: 

Anterior. 

Internal lateral. 

External lateral. 

The anterior ligament is a thin 
membranous layer, passing from 
the margin of the tibia, to the 
astragalus in front of the articular 
surface. It is in relation, in front, 
with the extensor tendons of the 
great and lesser toes, with the 
tendons of the tibialis antiens and 
peroneus tertius, and with the 
anterior tibial vessels and nerve. 

Posteriorly it lies in contact with 
the extra-synovial adipose tissue 
and with the synovial membrane. 

* An Internal view of the ankle Joint. 1. The Internal malleolus of the 
tibia. 2, 2 . Part of the astragalus; the rest is concealed by the ligaments. 
3. The os calcls 4. The scaphoid hone. &. The internal cuneiform bone. 
0 . The internal lateral or deltoid ligament. 7. The anterior ligament, s. The 
tendo Achillis; a small bursa la seen interposed between this tendon and the 
tuberosity of the os calpis. 
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The internal lateral or deltoid ligament is a triangular layer, of 
fibres, attached superiorly by its apex to the internal malleolus, and 
interiorly by an expanded base to the astragalus, os calcis, and scaphoid 
bone. Beneath the superficial layer of this ligament is a much stronger 
and thicker fasciculus, which connects tKc apex of the internal malleolus 
with the side of the astragalus. 

This internid lateral ligament is covered in and partly concealed by 
the tendon of the tfbiolis posticus, and at its posterior part is in rela¬ 
tion with the tendon of the flexor longus digitorum, and with that of 
the flexor longjia pollieis. 

The external lateral ligament consists of three strong fasciculi, 
which proceed from the inner side of the external malleolus, and 
diverge in three differeut directions. The anterior fasciculus passes 
forwards, and is attached to the astragalus; the posterior, backwards, 
and is connected with the astragalus posteriorly; and the middle, 
longer than the other two, descends to be inserted into the outer side, 
of the os calcis. 

“It is the strong union of this bone,” says Sir Astley Cooper, 
with the tarsal bones, by means of the external lateral ligaments, 
“ which leads to its being more frequently fractured than dislocated.” 

• Fig.1C,.* . Fig. 77.+ 



* An external view of the ankle joint. 1. The tibia. 2. The external 
malleolus of the fibula. 3, 3. The astragalus. 4. The os calcis. 5. The 
cuboid bone. (i. The anterior fasciculus of the external lateral ligament 
attached to the astragalus. 7. Its middle fasciculus, attached to the os calcis. 
8. Its posterior fasciculus, attached to the astragalus. 9. The anterior liga¬ 
ment of the ankle. 

t A posterior view of the ankle joint. 1. The lower part of the interosseous 
membrane. 2. The posterior inferior ligament connecting the tibia and fibula. 
3. The transverse ligament. 4. The internal lateral! igament. 5. The posterior 
fasciculus of the external lateral ligament. 6. The middle fasciculus of the 
external lateral ligament. 7. The synovial membrane of the ankle joint. 
8. The os calcis. 
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The transverse ligament of the tibia and fibula occupies the place of 
a posterior ligament. It is in relation, behind, with the posterior 
tibial vessels ami nerve, and with the tendon of the tibialis posticus 
muscle; and in front, with the extra-synovial adipose tissue, ami 
synovial liicnifirnne. 

The Synovial membrane invests the cartilaginous surfaces of the 
tibia and fibula (sending a duplientnre upwards between their lower 
ends), and the upper surface and two sides of the* astragalus, it is 
then reflected upon the anterior and lateral ligaments, and upon the 
transverse ligament posteriorly. 

Actions. —The movements of the ankle-joint me flexion and exten¬ 
sion only, without lateral motion. 

5. Articulation of the Tarsal Bones. —The ligaments which connect 
the seven bones of the tarsus to each other are of three kinds,— 
Dorsal, 

Plantar, 

1nterosscous. 

The dorsal ligaments arc small fasciculi of parallel fibres, which pass 
from each bone to all the neighbouring bones with which it articulates. 
The only dorsal ligaments deserving-of particular mention are, the. 
external nnd posterior calcanco-astragaloipl, which, with the •inter¬ 
osseous ligament, complete the-articulation of the astragalus with the 
os ealeis; the superior and internal cut can co-cuboid ligaments; and 
the superior astragalo-scaphoid ligament. The internal calcaneo¬ 
cuboid, and the superior calcaueo-scaphoid ligament, which are closely 
•railed posteriorly in the deep groove which intervenes between the 
astragalus and os ealeis, separate anteriorly to reach their respective 
bones; they form the principal bond of connexion between the first 
and second range of the bones of the foot. It is the division of this 
portion of these ligaments that demands the careful attention of the 
surgeon in performing Chopart’s operation. 

The plantar ligaments have the same disposition on the plantar 
surface ot the foot; three of them, however, are of large size, and hare 
especial names, viz. the 

Calcnneo-scaphoid, 

Dong calcanco-euljoid. 

Short calcanoo-cuboid. 

1 he inferior calcnneo-scaphoid ligament is a broad fibro-cartilagi- 
nous baud of ligament, which passes forwards from the anterior and 
inner border of the os enlcis to the edge of the scaphoid bone. In 
addition to connecting the os ealeis and scaphoid, it supports the 
astragalus, and forms part of the eavity in which the rounded head of 
the latter bone is received. It is lined upon its tipper surface by the 
synovial membrane of the astragalo-scaphoid articulation. 

'j u ’ 1 | lrm connexion of the os ealeis with the scaphoid Ibonc, and 
the feebleness of the astragalo-scaphoid articulation, are conditions 
tav ourablc to the occasional dislocation of the head of the astragalus. 
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'Hie long calcaneo-cuboid, or ligament urn longum plantar, is a long 
band of ligamentous fibres, which proceeds from the under surface of 
the os caleis to the rough surface on the under part of the cuboid bone, 
its fibres being continued onwards to the bases of the third and fourth 
metatarsal bones. 

This ligament forms the inferior boundary of a canal in the cuboid 
bone, through which the tendon of the peroneus longus passes to its 
insertion into the base of the metatarsal bone of the great toe. 

The short calcaneo-cuboid, or ligament am breve jrianta, is situated 
nearer to the bones than the long plantar ligament, from which latter 
it is separated by adipose tissue; it is broad and extensive, and ties 
Hie under surface of the os caleis and cuboid hone firmly together. 

The interosseous ligaments arc five in 
/.>£. 7s * number; they are short and strong liga¬ 

mentous fibres situated between adjoining 
bones, and firmly attached to their rough 
surfaces. One of these, the ealcaueo- 
astragaloid, is lodged in I lie groove between 
the upper surface of the os ealeis and the 
lowpr of the astragalus. Jl is large and 
very strong, consists of vertical and oblique 
fibres, and 4 serves to unite the os caleis and 
astragalus solidly together. 'Hie second 
interosseous ligament, also very strong, is 
situated between the sides of the scaphoid 
and cuboid bone; while the three remain¬ 
ing interosseous ligaments connect strongly 
together the three cuneiform bones ami the; 
cuboid. 

The sgnovial membranes of the tarsus 
are four in number: one, for the posterior 
ealcaueo-astragaloid articulation; a second, 
for tin 1 anterior ealcaueo-astragaloid and 
ast rugalo-seaphoid artieulat ion. Occasion¬ 
ally an additional small synovial membrane 
is found in the anterior caleaneo-astragn- 
loid joint; a third, for the ealeauco-cuboid 
articulation ; and a fourth, the large tarsal 
synovial membrane for the articulations 
between the scaphoid and three cuneiform 

* The ligaments of the sole of the foot. 1. The os caleis. 2. The astra¬ 
galus. 3. The tuberosity of the scaphoid bone. 4. The long calcaneo-cuboid 
ligamont. f>. Part of the short calcaneo-cuboid ligament. 6. The calcaneo- 
scaphoid ligament. 7. The plantar tarsal ligaments. 8, 8. The tendon of the 
peroneus longus muscle. 9,9. Plantar tarso-metatarsal ligaments. 10. Plan¬ 
tar ligament, of the metatarso-phalangeal articulation of the great too ; the 
same ligament is seen upon the other toes. 11. Lateral ligaments of the 
metatarso-phalangeal articulation. 12. Transverse ligament. 13. The lateral 
ligaments of the phalanges of the great toe ; the same ligaments are seen upon 
the other toes. 
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hones, the cuneiform bones with each other, the external cuneiform 
hone with the cuboid, and the two external cuneiform bones with the 
bases of the. second and third metatarsal bones. The prolongation which 
reaches the rnglatarsal bones passes forwards between the internal and 
middle cuneiform hones. A small synovial membrane is sometimes 
met with between the contiguous surfaces of the scaphoid and cuboid 
bone. 

Actions. —The movements permitted by the articulation between 
the astragalus and os ealcis, are a slight degree of gliding, in the direc¬ 
tions forwards mid backwards , and laterally from side to side. The 
movements of the second range of tarsal bones are very trilling, being 
greater between the scaphoid and three cuneiform bones than in the 
other articulations. The movements occurring between the first and 
second range are the most considerable: they are adduction and abduc- 
fitm , aud, in a minor degree, flexion, which increases the arch of the 
foot, aud extension, which flattens the arch. 

0. Tarso-metatarsal Articulation. —The ligaments of this articula¬ 
tion arc, 

Dorsal, 

Plantar, 

Interosseous 

The dorsal ligaments connect the metatarsal to the tarsal bones, 
and the metatarsal hones with each other. .The precise arrangement 
of these ligaments is of little importance, hut it may he remarked, 
that the base of the second metatarsal bone, articulating with the 
lliree cuneiform bones, receives a ligamentous slip from each, while 
the rest articulating with a single tarsal bone receive only a single 
l.irsal slip. 

The. plantar ligaments have the same disposition on the plantar 
surface. 

Tin* interosseous ligaments are situated between the bases of the. 
metatarsal bones of the four lesser toes; and also between the base* 
o! the second and third metatarsal bones aud the internal and external 
cuneiform bones. 

The metatarsal bone of the second toe is implanted hv its base be¬ 
tween the internal and external cuneiform bones, and is the most 
strongly articulated of all the metatarsal bones. This disposition 
must be recollected in amputation at the tarso-metatarsal articulation. 

The synovial membranes of this articulation are. three* in number: 
one tor the metatarsal bone of the. great toe ; ouc for tin; second and 
third metatarsal bones, which is continuous with the great tarsal 
synovial membrane; and one for the fourth and fifth metatarsal 
bones. 

Actions. The movements of the metatarsal bones upon the tarsal 
and upon each other are very slight: they are such only as contribute 
to the strength of the foot, by permitting a certain degree of yielding 
to opposing forces. 
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7. Metaiarso-phalangeal Articulation. —The ligaments of this arti¬ 
culation, like those of the articulation between the first phalanges and 
metacarpal bones of the hand, are, 

Inferior or plantar. 

Two lateral, 

Transverse. 

The inferior or plantar ligaments are thick and libro-cartilaginous, 
and form part of the articulating surface of the joint. 

The lateral ligaments are short and very strong, and situated on 
each side of the joints. 

The transverse ligaments are strong bands, which pass transversely 
between the plantar ligaments. 

The expansion of the extensor tendon supplies the place of a dorsal 
ligament. 

Actions. —The movements of the first phalanges upon the rounded 
1 irads of the metatarsal bones, are flexion , extension , adduction and 
abduction . 

8. Articulation of the Phalanges. —The ligaments of the phalanges 
are the same as those of the fingers, and have the same disposition ; 
their actions ure also similar. .They are. 

Inferior or plantar. 

Two lateral. 
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CHAPTER III. 

OF THE MUSCLES. 


M nsci/F.s arc the moving organs of the animal frame ; they consti¬ 
tute by their size and number the great bulk of the body, upon which 
they bestow form and symmetry. In the limbs they arc situated 
around the bones, which they invest and defend, while they form to 
some of the joints a principal protection. In the trunk they are 
spread out to enclose cavities, and constitute a defensive wall capable 
of yielding to internal pressure, and again returning to its original 
position. 

Their colour presents the deep red which is characteristic of flesh, 
and their form is variously modified, to execute the varied range of 
movements which they ore required to effect. 

Muscle is composed of a number of parallel fibres placed side by 
side, and supported and held togethur by a delicate web of areolar 
tissue; so that, if it were possible to remove the muscular substance, 
we should have remaining a beautiful reticular framework, possessing 
the exact form and size of the muscle without its colour and solidity. 
Towards the extremity of the organ the muscular fibre ceases, and the 
areolar structure becomes aggregated and modified, so as to constitute, 
(nose glistening fibres and cords by which the muscle is tied to the 
surface of hone, and which are called tendons. Almost every muscle 
in the body is connected with bone, either by tendinous fibres, or by 
an aggregation of those fibres constituting a tendon ; and the union is 
so firm, that, under extreme violence, the lone itself rather breaks 
than permits of the separation of the tendon from its attachment. Ilf 
the broad muscles the tendon is spread out so as to form an expan¬ 
sion, called aponeurosis (anb, lodge; vivpov* nervus—a nerve widely 
spread out). 

Muscles present various modifications in the arrangement of their 
fibres in relation to their tendinous structure. Sometimes they are 
completely longitudinal, and terminate at. each extremity in tendon, 
the entire muscle being fusiform in shape; in other situations 
they are disposed like the rays of a fan, converging to a tendinous 
point, as the temporal, pectoral, glutei, &c., and constitute a radiate 
muscle. Again, they are penniform , converging like the plumes of a 
pen to one side of a tendon, which runs the whole length of the 
muscle, as in the peronei; or bipennf orm, converging to both sides of 

* The ancients named all the white fibres of the body <i: the term has 
since been limited to the nerves. 
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the tendon. In other muscles the fibres pass obliquely from the sur¬ 
face of a tendinous expansion spread out on one side, to that of another 
extended on the opposite side, ns in the scmi-inembranosus; or, they 
are composed of poniiiform or bipenniform fasciculi, as in the deltoid, 
and constitute a compound muscle. 

The nomenclature of muscles is defective and confused, and is 
generally derived from some prominent character which each muscle 
presents; thus, some are named from their situation, us the tibialis, 
peroncus ; others from their uses, as the flexors, extensors, adductors, 
abductors, levators, tensors, &c. Some again from their form, as the 
trapezius, triangularis, deltoid, &c.: and others from their direction, 
as the rectus, obliquns, transversalis, &c. Certain muscles have re¬ 
ceived names expressive of their attachments, as the stcmo-innstoid, 
stemo-hyoid, &c.; and others, of their divisions, as the biceps, triceps, 
digastricus, eomplexus, &c. 

In the description of a muscle we express its attachment hv the 
words “ origin" and “insertion”: the term oriijiu is generally applied 
to the more fixed or central attachment, or to the point towards which 
the motion is directed, while insertion is assigned to the more move¬ 
able point, or to that most distant from the centre.; bnt there are. 
exceptions to ( his principle, and as many muscles pull equally towards 
hoi h extremities, tile use of such terms must he regarded as purely 
arbitrary. 

In structure, muscle is composed of bundles of fibres of variable size 
called fasciculi, which are enclosed in an areolar membranous invest¬ 
ment or sheath, and the latter is continuous with the areolar frame¬ 
work of the fibres. Each fa.icicu.lus is composed of a number of smaller 
bundles, aud thfcse of single fibres, which, from their minute size ami 
independent appearance, have been distinguished by the name of ulti¬ 
mate fibres. The ultimate fibre is found by microscopic investigation 
to he itself a fasciculus (ultimate fasciculus), made up of a number of 
nlttmate fibrils enclosed in a delicate sheath or myolemmu.* Two 
finds of ultimate muscular fibre exist in the. animal economy; viz., 
that of voluntary or animal life, and that of involuntary or organic 
life. 

The vltimafe fibre of animal lifai is known by its size, by its uni¬ 
formity of calibre, and especially by the very beautiful transverse 
markings which occur at short an® regular distances throughout its 
whole extent. It also presents other markings or stria:, having a 
longitudiual direction, which indicate the existence of tibrilhe within 

* In the summer of 1S3G, while engaged with Dr. Jones Uua.ni in the 
examination of the animal tissues with a simple dissecting microscope, con¬ 
structed by Powell, 1 first saw that the ultimate fibre of muscle was invested 
by a proper sheath, for which I proposed the term “ Myolemmaa term 
which wa* adopted by Dr. Quain in the fourth odition of his “ Elements of 
Anatomy.” We at that time believed that the transverse folding of that 
sheath gave rise to the appearance of transverse strisB, an opinion which 
subsequent examinations proved to be ineorreet. Sir. Bowman has since 
employed the term “ Sarcolemma,” as synonymous with Myolomma. 
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its inyolcmma. The myolemma, or investing sheath of the ultimate 
fibre, is thin, structureless, and transparent. 

According to Mr. Bowman,* the 
ultimate fibres are polyhedral in 
shape [fig. 79] from mutual pres¬ 
sure. They are also variable in 
their size, not merely in different 
classes aud genera of animals, and 
different seres, but even in the 
same muscle. For example, the 
average diameter of the ultimate 
fibre in the human female is 
while that of the male is the 
average of both being, in round 
numbers (fa. The largest fibres arc met with in fishes, in which 
they average the next largest are found in man; while in other 
classes they range in the following order:—insects ; reptiles ; 

mammalia -gfit ; birds 

The ultimate fibrils of animal life, according to Mr. Bowman, are 
beaded filaments consisting of a regular succession of segments and 
constrictions, the latter being narrower than the former, and the com¬ 
ponent substance probably less dense. • 

An ultimate fibre consists of u bundle of these fibrils, which are so 
disposed that all the segments aud all the constrictions correspond, 
and in this manner give rise to the alternate light and dark lines of 
the transverse striic. The fibrils are connected together with very 
different degrees of closeness in different animals; in man they are 
but slightly adherent, and distinct 

longitudinal lines of junction may fig. 80.t 

be observed between them; they 
also separate very easily when ma¬ 
cerated for some time. Besides 
the more usual separation of the 
ultimate fibre into fibrils, it breaks 
when stretched, into transverse 
segments [fig. 80], correapondiiug 
with the dark lines of the strire, 
and consequently with the constric¬ 
tions of the fibrilhe. When this 
division occurs with the greatest 
facility, the longitudinal lines arc indistinct, or scarcely perceptible. 

* On the Minute Structure and Movements of Voluntary Muscle, By Wm. 
Bow-man, Esq. From the Philosophical Transactions for 1840. 

t Transverse section of ultimate fibres of the biceps, copied from the illus¬ 
trations in Mr. Bowman’s paper. In this figure the polyhedral form of the 
fibres IS seen, and their composition of ultimate fibrils. 

' t An ultimate fibre, in which the transverse splitting into discs, in the 
direction of the constrictions of the ultimate fibrils, is seen. From Mr. 
Bowman s paper. 
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“ In fact.” says Mr. Bowman, “ the primitive fasciculus seems to con¬ 
sist of primitive component segments or particles, arranged so as to 
form, in one sense, fibrillin, and in another sense, discs; and which of 
these two may happen to present itself to the observer, will depend 
mi the amount of adhesion, endways or sideways, existing between 
the segments, (lencrally, in a recent fasciculus, there arc transverse 
stria-, showing divisions into discs, and longitudinal striae, marking 
its composition by fibrillse.” 

Mr. Bowman hns observed that ill the substance of the ultimate 


fibre there exist minute “oval or circular discs, frequently concave on 
one or both surfaces, and containing, somewhere near the centre, one, 
two, or three minute dots or granules.” Occasionally they are seen to 
preseut. irregularities of form, which Mr. Bowman is inclined to regard 
ns accidental. They arc situated between and arc connected with the 
iibrils, and are distributed in pretty equal numbers through the 
fibre. These corpuscles are the nuclei of the nucleated cells out of 
which the muscular libre was originally developed, from observing, 
however, that their “ absolute number 
F'g- s >* is for greater in the adult than in the 

. » . I fetus, while their number, relatively to 

, 4 tj } : I'fi'l . the bulk of the fasciculi, at these two 

MlTi !|! jffl .ql’liijjfa ' epochs, remains nearly the same,” Mr. 
J|i,llll ll]li |lf }S i ,l ,U'| jj| Bowman regards it as certain, that, 
_ 1 TW “during development, and subsequeut- 

' r f'< 8 y) : /' Is ly, a further and successive deposit of 

| :■). J '.riiffji corpuscles” takes place. The corpus* 

J i nil 1 A.-, i ■■ i, i'-ffl'j dr* are brought into view only when 

M '(i iT ' o. i:Vf[ « the muscular fibre is acted upon by a 

:'!i ®.r i :|j,f solution of “one of the milder acids, 

® 1 ■ ■' “ If «\| | i; l as the citric.” 

According to my investigations,f 
the ultimate fibril of animal life is cylindrical when isolated, and 
prjjbably polyhedral from pressure when forming part of an ultimate 
libre or fasciculus. It measures in diameter °f an inch, 

and is composed of a succession of cells connected by their flat sur¬ 
faces. The cells are filled with a transparent substance, which I have 
termed niyoUur. Themyoline differs in density in different cells, and 
from this circumstance bestows a peculiarity of character on certain of 
the cells. For example, when a fibril in its passive state is examined, 
there will be seen a series of dark oblong bodies separated by light 
spaces of equal length; now, the dark bodies are each composed of a 
pair of cells containing the densest form of myolinc, and are hence 


* Mass of ultimate fibres from the peetoralis major of the human foitus, at 
nine months. These fibres hare been immersed in a solution of tartaric acid, 
and thoir “ numerous corpuscles, turned in various directions, some presenting 
nucleoli,’’ are shown. From Mr. Bowman’s paper. 

t These were made on dissections of fresh human muscle, prepared for me 
by Mr. Lealand, partner of the eminent optician, Mr. Powell. 
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highly refractive, while the transparent spaces are constituted by a 
pair of ceils containing a more fluid myoline. When the fibrils are 
collected together so as to form an ulti¬ 
mate fibre or fasciculus, the appearance 
of the cell is altered: those which look 
dark in the single fibril, that is, the 
most refractive, being ranged side by 
side,, constitute the bright baud; while 
the transparent cells of the single fibril 
are the shaded striae of the fibre. 

When the ultimate fibril is very 
much stretched, the two highly refrac¬ 
tive cells appear each to hi: double; 
w hile the transparent space is evidently 
composed of four cells. 

The ultimate fibre of organic life 
[fig. 83, i>, e] is a simple homogeneous 
filament, much smaller than the fibre of 
animal life, flat, and without transverse 
markings. Besides these charneterg, 
there may generally be seen a dark line or several dark points in its 
interior, and not unfrequenlly the entire* fibre appeal’s enlarged at 
irregular distances. These appearances are due to the presence of the 
unobliteratcd nuclei of cells from wdiich the fibre was origiually de¬ 
veloped. The fibres of organic life are collected into fasciculi of 
various size, and are held together by dark nuclear fibres similar to 
those which bind the fasciculi of fibrous tissue (p. 115). 

The development of muscular fibre is effected by means of the 
formation of nucleated cells out of an original blastema, and the con¬ 
version of those cells, by a process already described (p. 5) into tin; 
tubuli of ultimate fibres, while their contents, by a subsequent de¬ 
velopmental action, arc transformed into ultimate fibrils. According 
to this view, the cell membranes constitute the myolemma, and tjje 


Fig. 82.* 

ABC T> 



* Structure of the ultimate muscular fibril and fibre of animal life. 

a. An ultimate inuscu^ir fibril in the state of partial contraction. 

k. A similar fibril in the state of ordinary relaxation. This fibril measured 
TeYiVc TT of ttn loch in diameter. 

c. A similar fibril put upon the stretch, and measuring of an inch 

in diameter. 

i). Plan of a portion of an ultimate fibre, showing the manner in which the 
transverse strise are produced by the collocation of the fibrils. 

Nos. 1,1. The pair of highly-refractive cells; they form the dark parts of 
the single fibrils, but the bright parts of the fibre D. In the stretched fibril c, 
each cell has the appearance of being double. 2,2. The pair of less refractive 
cells, light in the single fibrils, but forming the shaded stria in D. The trans ¬ 
verse septum between these cells is very conspicuous; and in c two other 
septa are seen to exist, making the number of transparent cells four. In d, 
the tier of cells immediately above the dark tier is partially illumined from 
the obliquity of the light. By an error on the part of the engraver the 
boundary lines of the fibril are omitted in a b and c. 

M 2 
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contents of the cell are a blastema, out of which new cells are formed. 
The disposition of these latter cells, in the production of fibrillse, is 
probably much more simple than has hitherto been conceived. In 


Fig. 83* 



the muscular fibre of organic life the proeess would seem to stop 
short of the formation of fibrillic, the cells being accumulated with¬ 
out apparent order. The • corpuscles, observed by Mr. Bowman, in 
fcclal muscle [fig. 81] and the nodosities of organic fibre, are obviously 
undeveloped ceils and nuclei. 

Muscles arc divided into two great classes, voluntary and involun¬ 
tary, to which may be added, as an intermediate and connecting link, 
the muscle of the vascular system, the heart. 

The voluntary, or system of animal life, is developed from the ex¬ 
ternal or scrons layer of the germinal membrane, and comprehends the 
whole of the muscles of the limbs and of the trunk. The involuntary, 
or organic system, is developed from the internal or mucous layer, and 
constitutes the thin muscular structure of the intestinal canal, bladder, 
and internal organs of generation. At the commencement of the 
alftnentary canal in the oesophagus, and near its termination in the 
rectum, the muscular coat is formed by a blending of the fibres of both 
classes. The heart is developed from the middle, or vascular layer of 
the germinal membrane; and although involuntary in its action, is 

* A. A muscular fibre of animal life enclosed in its myolomma; the trans¬ 
verse and longitudinal strire are seen. 

a. An ultimate fibril of muscular fibre of animal life, according to the views 
of Mr. Bowman. 

o. A muscular fibre of animal life, similar to *, but more highly magnified. 
Its myolemma is so thin and transparent as to permit the ultimate fibrils to be 
seen through. The true nature of the longitudinal striae is seen in this fibre, 
as well as the mode of formation of the transverse striae. 

D. A muscular fibre of organic life from the urinary bladder, magnified 600 
times, linear measure. Two of the nuclei are seen. 

E. A muscular fibre of organic life, from the stomach, magnified 000 times 
The diameter of this and of the preceding fibre, midway between the nuclei 
was °f 811 iuch. 
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composed of ultimate fibres having the transverse stria: of the muscle 
of animal life. 

The muscles may be arranged in conformity with the general divi¬ 
sion of the body into—1. Those of the head and neck. 2. Those of 
the trunk. &. Those of the upper extremity. 4. Those of the lower 
extremity. 

MUSCLES OF THE HEAD AND NECK. 


The muscles of the head and neck admit of a subdivision^to tnose 
of the head and face, and those of the neck. 

Muscles of the Head and Face .—These muscles may be divided 
into groups corresponding with the natural regions of the head and 
face; the groups arc eight in number, viz.— 

1. Cranial group. 5. Superior labial group. 

2. Orbital group. 6. Inferior labial group. 

3. Ocular group. 7. Maxillary group. 

4. Nasal group. 8. Auricular group. 


The muscles of each of these groups may be thus arranged— 

1. Cranial group. Levator labii superioris alteqne 


Occipito-frontalis. 

2. Orbital group. 

Orbicularis palpebrarum, 
Corrugator supereilii, 
Tensor tarsi. 

3. Ocular group. 

Levator palpebral, 

Rectus superior, 

Rectus inferior, 

Rectus interims, 

Rectus extemus, 

Obliquus superior, 

Obliquus interior. 

4. Nasal group. 
Pyramidalis nasi, 
Compressor nasi, 

Dilatator naris, 

Depressor alee nasi. 

5. Superior labial group. 
(Orbicularis oris), 


nasi. . 

Levator labii superioris proprius. 
Levator anguli oris, 

Zygomaticus major, 

Zygomaticus minor. 

6. Inferior labial group. 

(Orbicularis oris), 

Depressor labii inferioris, 
Depressor anguli oris, 

Levator labii inferioris. 

7. Maxillary group. 

Massetcr, 

Temporalis, 

Buccinator, 

Pterygoideus externus, 
Pterygoideus inlcrnus. 

8. Auricular group. 

Attollens aurem, 

Attrahcns aurem, 

Retrahens aurem. 


* The orbicularis oris, from encircling the mouth Jtelongs necessarily to 
both the superior and inferior labial regions i it Is therefore enclosed within 
parentheses In both. 
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1. Cranial gravy. —Occipito-frontalis. 

Dissection .—Thu occipito-frontalis is to be dissected by making a 
longitudinal incision along the vertex of the head, from the tubercle 
on the occipital bone to the root of the nose; and a second incision 
along the forehead and around the side of the head, to' join the two 
extremities of the preceding. Dissect the integument and superficial 
fascia carefully outwards, beginning at the anterior angle of the flap, 
where the muscular fibres arc thickest, and remove it altogether. 

Fig. K4 * 
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* The muscles of the head and face. 1. The frontal portion of theoecipito- 
frontalis. 2. Its occipital portion. 3. Its aponeurosis. 4. The orbicularis 
palpebrarum, which conceals the corrugator supercilii and tensor tai*si. 5. The 
pyramidalis nasi. f>. The compressor nasi. 7. The orbicularis oris. 8. The 
levator labii superioris aheque nasi; the adjoining fasciculus between numbers 
8 and 9 is the labial portion of the muscle. 9. The levator labii superioris 
proprius; the lower part of the levator anguli oris is seen between the muscles 
10 and 11. 10. The zygomaticus minor. 11. The zygornaticus major. 12. 
The depressor labii inferioris. 13. The depressor anguli oris. 14. The levator 
labii inferioris. 15. The superficial portion of the masseter. 16. Part of its 
deep portion. 17. The attrahens aurem. 18. The buccinator. 19. The 
attollenB aurem. 20. The temporal fascia which covers in the temporal muscle. 
21. The retraliens aurem. 22. The anterior holly of the digastricus muscle; 
the tendon is seen passing through its aponeurotic pulley. 23. The stylo¬ 
hyoid muscle pierced by the posterior belly of the digastricus. 24. The mylo- 
hyoideus muscle. 25. The upper part of the sterno-mastoid. 26. The upper 
part of the trapezius. The muscle between 25 and 26 is the splenius. 
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This dissection requires care; for the muscle is very thin, ami without 
attention would be raised with the integument. There is no deep 
fascia on the face and head, nor is it required; for here the muscles 
arc closely applied against the hones, upon which they depend for 
support, whilst in the extremities the support is derived from the 
dense layer of faseia by which they arc invested, and which forms for 
each a distinct sheath. 

The, OrciPiTo-KROSTAT.ls is a broad niuseulo-aponeurotie layer, 
which covers the whole of the side of the vertex «f the. skull, from 
the oeeiput to the eyebrow. It arises by tendinous film* from the 
outer Iwo-t hints of the superior curved line of the occipital, and from 
the mastoid portion of the temporal hone. Us insertion takes place 
by means of the blending of the fibres of its anterior portion with 
those of the orbicularis palpebrarum, eorrngator supercilii, levator 
labii superiors cheque nasi, and pyrnmidnlis nasi. The muscle is 
fleshy iu front over the frontal hone and behind over the oeei pita), 
the two portions being connected by a broad aponeurosis. The two 
muscles together with their aponeurosis cover the whole of the vertex 
of the skull, hence their designation gated rapitt.i; they are loosely 
adherent to the pericranium, but very closely to the integument, par¬ 
ticularly over the forehead. 

Refntioiu. —This muscle is ill relation By its external surface from 
before backwards, with the frontal mid supra-orbital vessels, the 
supra-orbital and facial nerve, the temporal vessels and nerve, the 
occipital vessels and nerves, and will) the integument, to which it is 
very closely adherent. Its under surface is attached to the peri¬ 
cranium by a loose areolar tissue which admits of considerable move- - 
incut. 

Action. —To raise the eyebrows, thereby throwing the integument 
of the forehead into transverse wrinkles. Some persons have the 
power of moving the entire scalp upon the pericranium by means of 
these muscles. 

2. Orbital group. —Orbicularis palpebrarum, 

('orrugator supercilii, 

Tensor tarsi. 

Dissection. —The dissection of the face is to he effected by conti¬ 
nuing the longitudinal incision of the vertex of the previous dissee- 
tiou onwards to the tip of the nose, and thence downwards to the 
margin of the upper lip; then carry an incision along the margin of 
the lip to the angle of the mouth, and transversely across the. face to 
the angle of the lower-jaw. Lastly, divide the integument in front of 
the external ear upwards to the transverse incision which was made 
for exposing the occipito-frontalis. Dissect the integument and super¬ 
ficialfascia carefully from the whole of the region included by these 
incisions, and the present with the two following groups of muscles 
will he brought into view. 
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The Orbicularis Palpebrarum is a sphincter muscle, sur¬ 
rounding the orbit and eyelids. It arises from the internal 
angular process of the frontal bone, from the nasal process of the 
superior maxillary, and from a short tendon (Undo oculi ) which 
extends between the nasal process of the superior maxillary bone, 
and the inner extremities of the tarsal cartilages of the eyelids. The 
fibres encircle the orbit and eyelids, forming a broad and thin mus¬ 
cular plane, which is inserted into the low'er border of the leudo 
oeuli and into the nasal process of the superior maxillary bone. 
Upon the*eyelids the fibres are thin and pale, and possess an in¬ 
voluntary action. The teudo oculi, in addition to its insertion 
into the nasal process of the superior maxillary bone, sends a pro¬ 
cess inwards which expands over the lachrymal sac, and is at¬ 
tached to the ridge of the lachrymal bone: this is the reflected 
aponeurosis of the teudo oeuli. 

delations. —Uy its superficial surface it is closely adherent to the 
integument from which it is separated over the eyelids by a loose 
areolar tissue. Uy its deep surface it lies in contact aboce with the 
upper border of the orbit, with the corrugator supercilii muscle, and 
with the frontal and supra-orbital vessels and supra-orbital nerve; 
below, with the lachrymal sac, with the origins of the levator labii 
snperioris aliequc nasi, levator labii superioris proprius, zygomaticus 
mgjor and minor muscles, and malar bone; and externally with the 
temporal fascia. Upon the eyelids it is in relation with the broad 
tarsal ligament and tarsal cartilages, and by its upper border gives 
attachment to the oeeipito-froutalis muscle. 

The Corrugator Supercilii is a small narrow and pointed 
muscle, situated immediately above the orbit and beneath the upper 
segment of the orbicularis palpebrarum muscle. It arises from the 
inner extremity of the superciliary ridge, and is inserted into the under 
surface of the orbicularis palpebrarum at a point corresponding with 
the middle of the superciliary arch. 

Relations. —Uy its superficial surface, with the pyramidalis nasi, 
occipito-frontalis and orbicularis palpebrarum muscle; and by its deep 
surface, with the supra-orbital vessels and nerve. 

The Tensor Tarsi (llomer’s* muscle) is a thin plane of muscular 
fibres, about three lines in breadth and six in length. It is best dis¬ 
sected by separating the eyelids from the eye, and turning them over 
the nose without disturbing the teudo oculi; then dissect away the 
small fold of mucous membrane, called plica semilunaris, and some 
loose areolar tissue under which the muscle is concealed. It arises 
from the orbital surface of the lachrymal bone, and passing ucross 
the lachrymal sac, divides into two slips, which are inserted into the 
lachrymal canals as far as the puucta. 

* XV. E. Homer, M.D., Professor of Anatomy in the University of Pennsyl¬ 
vania. The notice of this muscle is contained in a work published in Phila¬ 
delphia in IHZ7, entitled “ Lessons in Practical Anatomy.” 
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Actions .—Thn palpebral portion of the orbicularis arts involuntarily 
in closing the lids, and from the greater curve of the upper lid, upon 
that principally. The entire muscle acts ns a sphincter, drawing at 
the same time,by means of its osseous attachment, the integument 
and lids inwards towards the nose. The corrugntores superciliorum 
draw the eyebrows downwards and inwards, and produce the vertical 
wrinkles of the forehead. The tensor tarsi, or lachrymal muscle, 
draws the extremities of the lachrymal canals inwards, so as to place 
the pnneta in the best position for receiving the tear?. It serves also 
to keep the lids in relatiou with the surface of the eye, and com¬ 
presses the lachrymal sac. Dr. Ilorner is acquainted with two persons 
who have the voluntary power of drawing the lids inwards by these 
muscles so as to bury the puncta in the. angle of the eye. 

3. Ocular group .—Levator palpehra. 

Rectus superior. 

Rectus inferior, 

Rectus interims. 

Rectus externus, 

Obliquus superior, 

Obliquus inferior. 

Dissection ,—To open the orbit (tjie calvarium and brain having 
been removed) the frontal hone must be sawn through at the inner 
extremity of the orbital ridge; and, externally, at its outer extremity. 
The roof of the orbit may then be comminuted by a few light blows 
with the hammer; a process easily accomplished, on account of the 
thinness of the orbital plate of the frontal bone and lesser wing of the 
sphenoid. The superciliary portion of the orbit may now be driven 
forwards by a smart blow', and the external angular process and ex¬ 
ternal wall of the orbit outwards in the same manner; the. broken 
fragments of the. roof of the orbit should then be removed. By this 
means the periosteum Will be exposed unbroken and undisturbed. 
Remove the periosteum from the. whole of the upper surface of tip: 
exposed orbit, and examine the parts beneath. 

The Levator Palpebra: is a long, thin, and triangular muscle; 
situated in the upper part of the orbit on the middle lino; it arises 
from the upper margin of the optic foramen, and from the fibrous 
sheath of the optic nerve, and is inserted into the upper border of the 
superior tarsal cartilage. 

Relations .—By its upper surface with the fourth nerve, the supra¬ 
orbital nerve and artery, the periosteum of the orbit, and in front with 
the inner surface of the broad tarsal ligament. By its under surface 
it rests upon the superior rectus muscle, and the globe of the eye; it 
receives its nerve and artery by this aspect, and in front is covered 
for a short distance by the conjunctiva. 

The Rectus Superior (attollcns) arises from the upper margin of 
the optic foramen, aud from the fibrous sheath of the optic nerve, and 
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is inserted into the upper surface of the globe of the eye at a point 
somewhat more than three liues from the margin of the cornea. 

Relations. —By its upper surface with the levator palpebnc muscle; 
by the under surface with the optic nerve, the ophthajmie artery ami 
nasal nerve, from which it is separated by a layer of fascia and by the 
adipose tissue; of the orbit, and in front with the globe of the eye, the 
tendon of the superior oblique muscle being interposed. 

The Kkctus Inferior (depressor) arises from the inferior margin 
of the optir foramen by a tendon (ligament of Zinn) which is common 
to it, the iuternal and the external rectus, and from the fibrous sheath 
of the optic nerve; it is inserted into the inferior surface of the globe 
of the eye at a little more than two lines from the margin of the cornea. 

Relations. —By its upper surface with the optic; nerve, the inferior 
oblique branch of the; third nerve, the adipose tissue of the orbit, and 


Fig, 85* 



tiie under surface of the globe of the eye. By its under surface w ith 
the periosteum of the door of the orbit, and with the inferior oblique 
muscle. 

The Kkctus Internus (adductor), the thickest and shortest of the 
straight muscles, arises from the; common tendon, and from the fibrous 
sheatli of the optic nerve; and is inserted into the inner surface of 
the globe of the eye at two lines from the margin of the cornea. 

Relations. —By its internal surface with the optic nerve, the adipose 


* The muscles of the eyeball; the view is taken from the outer side of the 
right orbit. I. A small fragment of that portion of the sphenoid bone through 
which the optic nerve passes to enter the orbit. 2 . The optic nerve. 3. The 
globe of the eye. 4. The levator palpcbrne muscle. 5. The superior oblique 
muscle. 6. Its cartilaginous pulley. 7. Its reflected tendon. 8. The inferior 
oblique muscle, the small square knob at its commencement is a piece of its 
bony origin bn>ken off. 0. The superior rectus. 10. The internal rectus 
partly concealed by the optic nerve. 11. Part of the external rectus, showing 
its two heads of origin. 12. The extremity of the external rectus at its 
insertion; the intermediate portion of the muscle having been removed. 
13. The inferior rectus. 14. The tunica albuginea, formed by the expan¬ 
sion of the tendons of the four recti. 
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tissue of the orbit and the eyeball. By its outer surface with the 
periosteum of the orbit; and by its upper border with the anterior 
mid posterior ethmoidal vessels, the nasal, and supra-trochlear nerve. 

The Kf.ctus Extkrxus (abductor), the longest of the straight 
mnseles, arises by two distinct heads, one from the eommou tendon, 
the other with the origin of the superior reotns from the margin 
of the optic foramen; the nasal, third, and sixth nerves passing 
between its heads, it is inserted into the outer surface of the 
globe of the eye at a little more than two lines from tin; margin of 
the cornea. 

Jlelations. —By its internal surface with the third, the nasal, the 
sixth, and tin; optic nerve, the ciliary ganglion and nerves, the oph¬ 
thalmic artery and vein, the adipose tissue of the orbit, the inferior 
oblique muscle, and the eyeball. By its externat surface with the 
periosteum of the. orbit; and by the upper border with the lachrymal 
vessels and nerve and the lachrymal gland. 

The recti muscles present several characters which are eommou to 
all; thus, they are thin, have each the form of an isosceles triangle, 
bear the same relation to the globe of the eye, and are inserted in a 
similar manner into the sclerotica, at about two lines from the circum¬ 
ference of the cornea. The points of ‘ditferenee relate to thickness and 
length; the internal rectus is the thickest.und shortest, the external 
rectus the longest of the four, and the superior rectus the most thin. 
The insertion of the four recti muscles into the globe of the eye forms 
a tendinous expansion, which is continued as fur as the margin of the 
cornea, and is called the tunica albuginea. 

The Obi, mu us Superior (troehlearis) is a fusiform muscle arising 
from the margin of the optic foramen, and from the fibrous sheath of 
the optic nerve; it passes forwards to the pulley beneath t be internal 
angtdar process of the frontal bone; its tendon is then reflected be¬ 
neath the superior rectus muscle, to tlx 1 outer and posterior part of the 
globe of the eye, where it is inserted into the. sclerotic coat, near the 
entrance of the optie nerve. The tendon is surrounded by a synovia! 
membrane, while passing through the cartilaginous pulley. * 

Relations. —By its superior surface witli the fourth nerve, the 
supra-trochlear nerve, and with the periosteum of the orbit. By the 
inferior surface with the adipose tissue of the orbit, the upper border 
of the internal rectus aud the vessels and nerves in relation with that 
border. 

The Obi.iquus Inferior, a thin and narrow muscle, arises from 
the inner margin of the. superior maxillary hone, immediately external 
to the lachrymal groove, and passes beneath the inferior rectus, to be 
inserted into the outer aud posterior part of the eyeball, at about two 
lines from the entrance of the optic nerve. 

Relations. —By its superior surface with the inferior rectus muscle 
and with the eyeball; and by the inferior surface with the periosteum 
of the floor of the orbit, and the external rectus muscle. 
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According to Mr. Fcrrall,* the muscles of the orbit are separated 
from the globe of the eyeball and from the structures immediately 
surrounding the optic nerve, by a distinct fascia, which is continuous 
with the brood tarsal ligament and with the tarsal cartilages. This 
fascia the author terms, the tunica, vaginalis oculist it is pierced 
anteriorly for the passage of the six orbital muscles, by six openings 
through which the tendons of the muscles play as through pulleys. 
The use assigned to it by Mr. Fcrrall is to protect the eyeball from 
the pressure of its muscles during their action. By means of this 
structure the recti muscles arc enabled to impress a rotatory move¬ 
ment. upon the eyeball; and in animals provided with a retractor 
muscle, they also serve as antagonists to its action. 

Actions .—The levator palpcbras raises the upper eyelid. The four 
recti, acting singly, pull the eyeball in the four directions; upwards, 
downwards, inwards, aud outwards. Acting by pairs, they carry the 
eyeball in the diagonal of these directions, viz. upwards and inwards, 
upwards and outwards, downwards and inwards, or downwards anil 
outwards. Actiug all together, they directly retract the globe within 
the orbit. The superior oblique muscle, actiug alone, rolls the globe 
inwards and forwards, and carries the pupil outwards aud downwards 
to the lower aud outer angle, of the orbit. The inferior oblique acting 
alone,'rolls the globe outwards aud backwards, and carries the pupil 
outwards and upwards to the upper and outer angle of the eye. Both 
muscles acting together, draw the eyeball forwards, and give the pupil 
that alight degree of eversion which enables it to admit the largest 
field of vision. 

t. Nasal group .—Pyramidalis nasi, 

Compressor nasi, 

Dilatator naris, 

Depressor aim nasi. 

The Pyramidalis Nasi is a small pyramidal slip of muscular 
fibres sent downwards upon the bridge of the nose by the oceipito- 
frfintalis. It is inserted into the tendinous expansion of the compres- 
sores nasi. 

Selalwtis .—By its upper surface with the integument; by its under 
surface with the periosteum of the frontal and nasal bone. Its outer 
border corresponds with the edge of the orbicularis palpebrarum, and 
its inner border with its fellow, from which it is separated by a slight 
interval. 

The Compressor Nasi is a thin and triangular muscle; it arises 
by its apex from the canine fossa of the superior maxillary bone, and 
spreads out upon the side of the nose into a thin tendinous expansion, 
which is continuous across its ridge with the muscle of the opposite 

* In a paper read before the Royal Society, on the 10th of June, 1841, 

t This fascia was first described by Mr. Dalrymple, in his work on the 
“Anatomy of the Human Eye.” 1834. 
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side. It is connected nt its origin with a muscular fasciculus which 
is attached to the nasal process of the superior maxillary bone imme¬ 
diately below the origin of the levator labii superioris altcquc nasi. 
This muscular slip was termed by Albinus, museulus anomalus, from 
its attachment to the bone by both ends; and by Santorini, museulus 
rhomboidens. 

Relations .—By its super¬ 
ficial surface with the le- F'H- KG-* 

valor labii superioris pro- 
prius, the levator labii supc- 

rioris alteque nasi, and the i 

integument; by its deep 
surface with the superior 
maxillary and nasal bone, 
and with the alar and lateral 
cartilages of the nose. 

The Dilatator Narjs 
is a thin and indistinct 
muscular apparatus expanded 
upon the ala of the nostril, 
and consisting of an anterior 
and a posterior slip. The 
ant erior slip (levator proprius 
ala: nasi anterior) arises from 
the upper border and surface 
of tbe alar cartilage, and is 
inserted into the integument 
of the border of the nostril. 

The posterior slip (levator 
proprius uhc nasi posterior) 
arises from the nasal process 
of the superior maxillary 
bone, and from the sesamoid 
cartilages, and is inserted 
into the integument of the 
border of the nostril, for the 
posterior half of its extent. 

These muscles are difficult of dissection, from the close adhesion of 
the integument to the nasal cartilages. 

The Depressor Ai m Nasi (myrtiformis) is brought into view 

* The muscles of the nose; after Arnold. 1. The pyramidalis nasi. 2. The 
upper part of the levator labii superioris alieque nasi turned aside. 3. The 
compressor nasi. 4. The muBCulus anomaius. 5. Levator proprius aim nasi 
anterior. 6. Levator proprius aim nasi posterior. 7. Part of the depressor 
aUB nast. S. The upper segment of tile orbicularis oris. 9. Naso-lahialis 
fasciculus. 10. Fasciculi accessorii of the orbicularis. 11. A small muscle 
termed by Arnold, compressor narinm minor; it oxtends between the end 
of the nose and the alar cartilage. Its existence is doubtful. 
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by drawing upwards the upper lip and raising the mucous membrane. 
It arises from the superior maxillary bone in front of the root* of 
the second incisor and canine teeth (inyrtiforia fossa), and passes 
upwards and inwards to be inserted into the posteripr part of the 
eolurnna and ala nasi. It is closely connected with the deep surface 
of the orbicularis. 

Relations. —My its superficial surface with the mucous membrane 
of the mouth, the orbicularis oris and levator labii superioris uheque 
nasi; and by its deep surface with the superior maxillary bone. 

Actions .—The pyramidali a nasi, as a point of attachment of the 
oceipito-frontnlis, assists that muscle in its action: it also draws down 
the inner angle* of the eyebrow, and by its insertion fixes the aponeu¬ 
rosis of the compressors nasi, and tends to elevate the nose. The 
compressors nasi appear to act in expanding rather than in com¬ 
pressing the uarcs; hence probably the compressed state of the 
liares from paralysis of these muscles in the last moments of life, or 
in compression of the brain. The dilatator naris is a dilator of the 
nostril, and the depressor nho nasi draws downwards both the ala and 
eolurnna of the nose, the depression of the latter being assisted by 
the naso-labialis. , 

3. fin peri or Labial Granjt .—Orbicularis oris, 

Levator labii superioris uheque nasi, 
Levator labii superioris proprius, 
Levator nnguli oris, 

Zygonmt icus major, 

Zvgomalicus minor. 

The Orbicularis Oris is a sphincter muscle, completely surround¬ 
ing the mouth, and possessing consequently neither origin nor inser¬ 
tion. It is composed of two thick semicircular planes of fibres, 
which embrace the rima of the mouth, a ml interlace at their ex¬ 
tremities, where they are continuous with the fibres of the buccinator, 
a,yd of the other muscles connected with the angle of the mouth. 
The upper segment is attached by means of a small muscular fasciculus 
(naso-labialis) to the eolurnna of the nose; and other fasciculi con¬ 
nected with both segments, and attached to the maxillary bones, are 
termed “ aceessorii.” 

Relations. —My its superficial surface with the integument of the 
lips, with which it is closely connected. My its deep surface with 
the mucous membrane of the mouth, the labial glands and coronary 
arteries being interposed. My its circumference with the numerous 
muscles which move the lips, and by the inner border with the 
mucous membrane of the rima of the mouth. 

The Levator Labii Superioris Al/KOUe Nasi is a thin trian¬ 
gular muscle: it arises from the upper part of the nasal process of 
the superior maxillary hone; and, becoming broader as it descends, 
is insertedhyXvi) distinct portions into the ala of the nose and upper lip. 
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Relations .—By its superficial surface with a port of the orbicularis 
palpebrarum muscle, the facial artery, ami the integument, liy its 
deep surface with the superior maxillary bone, compressor nasi, alar 
cartilage, and musculus nuomalus. 

The l.KVATolt I,a iti [ Superioris Proprius is a thin quadrilateral 
muscle ; ii arises from the lower border of the orbit, and passing 
obliquely downwards and inwards, is inserted into the integument 
of the upper lip, its deep fibres being blended with those of the 
orbicularis. 

Relations .—Hv its superficial surface with the lower segment of 
the orbicularis palpebrarum, with the facial artery, and with the in¬ 
tegument. By its deep surface with the origins of the compressor 
nasi and levator angitli oris muscle, aud with the infra-orbital artery 
ami nerve. 

The Levator Angiti.i Oris arises from the canine fossa of the 
superior maxillary bone, and passes outwards to he inserted into the 
angle of the mouth, intermingling its fibres with those of the orbicu¬ 
laris, zygomatici, aud depressor anguli oris. 

Relations .—By its superficial siirfitre with the levator lubii supe- 
rioris proprius, the branches of the infra-orbital artery and nerve, aud 
infcriorly with the integument. By its deep surface with the superior 
maxillary bone and buccinator muscle. 

The ZrooMATK: muscles are two slender fasciculi of libra which 
arise from the malar boue, and are inserted into Ihe angle of the 
mouth, where they are continuous with the other muscles attached to 
this pari. The zygoma liens minor is situated in front of the major, 
and is continuous at its insertion with tlie»levator lubii superioris 
proprius; it is not uufrequcutly wanting. 

Relations .—The ryr/omuticus major muscle is in relation by its 
superficial surface with the lower segment of the orbicularis palpe¬ 
brarum above, and the fat of the cheek and integument for the rest 
of its extent. By its deep surface with the malar boue, themasseter 
and buccinator muscle, aud the facial vessels. The :i/i/omaticus minor 
being in front of the major, has no relation with the masseter muscle* 
while infcriorly it. rests upon the levator auguli oris. 

Actions .—The orbicularis oris produces the direct closure of the 
lips by means of its continuity, at the angles of the mouth, with the 
fibres of the buccinator. When acting singly in the forcible closure 
of the mouth, the integument is thrown into wrinkles, in consequence 
of its liroi connexion with the surface of the muscle; its uaso-labial 
fasciculus draws downwards the culunma nasi. The levator lubii 
superioris alffiqnc nasi lifts the upper lip with the ala of the nose, and 
expands the opening of the nares. The levator labii superioris pro¬ 
prius is the proper elevator of tile upper lip; acting singly, it draws 
the lip a little to one side. The levator anguli oris lifts the angle of 
the mouth and draws it inwards, while the zygomatici pull it upwards 
and outwards, as in laughing. 
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6. Inferior Lalial Group. —Depressor l&bii inferioris. 

Depressor anguli oris. 

Levator labii iuferioris. 

Dissection. —To dissect the inferior labial region, continue the 
vertical section from the margin of the lower lip to thq point of the 
chin. Then carry an incision .along the margjj) oMffiLlower jaw to 
its angle. Dissect off the integument and supcrMal fascia from the 
whole of this surface, and the muscles of the inferior labial region will 
lie exposed. / 

The Depressor Labii inferioris (quadratus menti) arises from 
the oblique line by the side of the symphysis of the lower jaw, and 
passing upwards and inwards, is inserted into the orbicularis muscle 
and integument of the lower lip. 

delations. —By its superficial surface with the platysma myoidcs, 
part of the depressor anguli oris, and with the integument of the chin 
with whieh it is closely connected. By the deep surface with the 
levator labii inferioris, the labial glands and mucous membrane of the 
lower lip, and with the mental nerve afid iirtcry. 

The Depressor anguli oris (triangularis oris) is a triangular 
plane of muscle arising by a broad base from the external oblique 
ridge, of the lower jaw, apd inserted by its apex into the angle of the 
mouth, where it is continuous with the levator anguli oris and zygo- 
maticus major. 

Relations. —By its superficial surface with the integument; and by 
its deep susface with the depressor labii inferioris, the buccinator, and 
the branches of the mental nerve and artery. 

The Levator.JjABIi^nfertokis (levator menti) is a small conical 
slip of muscle arising from the incisive fossa of the lower jaw, and 
inserted into the integument of the chin. It is in relation with the 
mucous membrane of the mouth, with its fellow, and with the 
depressor labii inferioris. 

Actions. —The depressor labii inferioris draws the lower lip directly 
downwards, and at the same time a little outwards. The depressor 
anguli oris, from the radiated direction of its fibres, will pull the angle 
of the mouth either downwards and inwards, or downwards and out¬ 
wards, and be expressive of grief; or acting with the levator anguli 
oris and zygomaticus major, it will draw the angle of the mouth 
directly backwards. The levator labii inferioris raises and protrudes 
the integument of the chin. 

7, Maxillary Group— Masseter, 

fJTemporalis, 

Buccinator, 

Pterygoideus extemus, 

Pterygoideus intcruus. 

Dissection. —The masseter has been already exposed by the pre¬ 
ceding dissection. 
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The Marketer (naaa&oiiai, to chew,) is a short, thick, and some¬ 
what quadrilateral muscle, composed of two planes of fibres, super¬ 
ficial and deep. The sa/ieificiat layer arises by a strong aponeurosis 
from the tuberosity of the. superior maxillary hone, the lower border 
Oftki. malar b*oue and the zygoma, and passes backwards to be inserted 
lidWthc ramus and angle' of the inferior maxilla. The c/ee/j layer 
arises from tin' posterior part of the zygoma, and passes forwards, to 
be inserted into the upper half of the ramus. This muscle is tendinous 
and muscular in its structure. 

Relations .—By its external surface with the zygomaticus major 
and risorius Santorini muscle, the parotid gland and Stenon’s duet, 
the transverse facial artery, the pes anscrinus and the integument, lly 
its internal surface with the tcmpoial muscle, the buccinator, from 
which it is separated by a mass of fat, and with the ramus of the 
lower jaw. lty its posterior border with the parotid gland; and by 
the anterior border with the facial artery and vein. ^ 

Dissection .—Make an incision along the upper border of the 
zygoma, for the purpose of (separating the temporal fascia from jjs 
attachment. Then saw through the zygomatic process of tijShnalftr 
lame, and through the root of the zygoma near to the months audi¬ 
tories. Draw down the zygoma, and with ft the origin of the mas- 
set rr, and dissect the bitter muscle away from the ramus and angle 
of the inferior maxilla. Now remove the temporal fascia from the 
rest of its attachment, and the whole of the temporal muscle will be 
exposed. 'j* 

The Tkmi’orai, is a broad and radiating muscle occupying a con¬ 
siderable extent of the side of the head, and filling the temporal fossa. 
It is covered in by a very dense fascia (temporal' fascia), which is 
attached along the temporal ridge on the side of the skull, extending 
from the external angular process of the frontal bone to the mastoid 
portion of the temporal; and interiorly it is connected to the upper 
border of the zygoma. The muscle arises by tendinous fibres from 
the whole length of the temporal ridge, and by muscular fibres lruqi 
the temporal fascia and entire surface of the temporal fossa. Its 
fibres converge to a strong and narrow tendon, winch is insertedpXo 
the apex of t lie coronoid process, uud for some way down upon its 
inner surface. '4 * * 

Relations .—By its externa! surface w ith the temporal fascia (which 
separates it from the attollens and attrahens aurem muscle, and the 
temporal vessels and nerves) aud with the zygoma and massety. lly 
its internal surface with the bones forming^the temporal fossa, the 
external pterygoid muscle, a part of thc-lijccinator, and tl# internal 
maxillary artery with its deep temporal branches. ’ *' \ 

By sawing through the coronoid process near its base, and putting 
i t upwanik, together with the temporal muscle, whichittey be'dissoctrd 
from the fossa, we obtain a view of tk^urUjre extent of tig; buccinator 
aud of the external pterygoid • * 

The Buccinator (tmccim, a trumpet), the trutlfy^rfB muscle, 



178 


BUCCINATOR.—l’TERYOOIBEI. 


arises from the alveolar process of the superior maxillary bone, from 
the external oblique line of the inferior maxillary bone, as far forward 
as the second bicuspid tooth, and from the pterygo-maxillary liga¬ 
ment. This ligament is the raphe of union between the buccinator 
and superior constrictor muscle, and is attached by one 1 extremity to 
the bainular process of the internal pterygoid plate, and by the other 
to the extremity of the molar ridge. The fibres of the muscle con¬ 
verge towards the angle of the mouth, where they cross each other, the: 
superior being eoufiuuous with the inferior segment of the orbicularis 
oris, and the inferior w ith the superior segment. The muscle is in¬ 
vested externally by a thin fascia. 

Relations .—By its externa! surface, posteriorly, with a large and 
rounded mass oi' fat, which separates the muscle from the ramus of 
the lower jaw, the temporal, and the masscler: anterior!j/ with the 
risorius Santorini, the zygonudici, the levator anguli oris, and the 
depressor auguli oris. It is also in relation with a pari of Stcnon’s 
duet, (which pierces it. opposite the second molar tooth of the. upper 
jaw,) with the transverse facial artery, the branches of the facial and 
imccal nerve, and the facial artery and vein. By its internal surface 
with the buccal glands and mucous membrane of the mouth. 

The External pterygoid is a short and thick muscle, broader at 
its origin than at. its insertion. It arises by two heads, one from the 
pterygoid ridge on the greater ala of the sphenoid; the other from the 
external pterygoid plate and tuberosity of the palate bone. Tbe fibres 
pr-.s backwards to he inserted into the neck of the lower jaw and the 
interarticular fibre-cartilage. The internal maxillary artery frequently 
passes between the two heads of this muscle. 

Relations .—By its external surface with the minus of the lower jaw, 
the temporal muscle, and the internal maxillary artery; by its internal 
surface with the internal pterygoid muscle, internal lateral ligament 
of the lower jaw, arleria meningea media, and inferior maxillary nerve; 
and by its upper border with the muscular branches of the inferior 
maxillary nerve; the internal maxillary artery passes between the two 
heads of this muscle, and its lower origin is pierced by the buccal 
nerve. 

The. external pterygoid muscle must now be removed, the ramus of 
the lower jaw sawn through its lower third, and the head of the hone 
dislocated from its socket and withdrawn, for the purpose of seeing 
the ptcrygoideus interims. 

The Internal pteuygoid is a thick quadrangular muscle. It 
arises from the pterygoid fossa and descends obliquely backwards, to 
he inserted into the ramus and angle of the lower jaw: it resembles 
the masseter in appearance and direction, and was named by Winslow 
the internal masseter. 

Relations .—By its external surface with the external pterygoid, the 
inferior maxillary nerve and its branches, the internal maxillary artery 
and branches, the internal lateral %ameut, and the ramus of the 
lower jaw. By its internal surface with the tensor palati, superior 
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constrictor and fascia of the pharynx; and by its posterior border 
with the parotid gland. 


Fifh 87 .* 



Actions .—The maxillary muscles are the active ageuts in mastica¬ 
tion, and form an apparatus beautifully fitted for that office. The. 
buccinator circumscribes the cavity oT the mouth, and with the aid of 
(lie tongue keeps the food under the immediate, pressure of thS teeth. 
Hy means of its connexion with the superior constrictor, it shortens 
Jhe cavity of the pharynx, from before backwards, aud becomes an 
important auxiliary in deglutition. The temporal, the masseter, and 
the internal pterygoid arc the bruising muscles, drawing the lower jaw 
againsl the upper with great force. The two latter, from the obliquity 
ol their direction, assist the external pterygoid in grindiug the food, 
by carrying the lower jaw forward upon the upper ; the jaw being 
brought back again by the deep portion of the masseter and posterior 
fibres ol the temporal. The whole of these muscles, acting in suc¬ 
cession, produce a rotatory movement of the teeth upon each Other, 
which, with the direct action of the lower jaw against the upper, 
effects the proper mastication of the food. 

•S. Auricular Group .—Attollcns aurem, 

Attrahcus aurem, 
ltetruhans aurem. 

Dissection .—The three small muscles of the ear may be exposed by 
removing a square of integument from around the auricula. This 
operation must be performed with care, otherwise the muscles, which 
are extremely thin, will be raised with the superficial fascia. They 
are best dissected by commencing with their tendons, and thence pro¬ 
ceeding iu the course of their radiating fibres. 


The two pterygoid muscles. The zygomatic arch and the greater part 
or Hie ramus ot the lower jaw hav» been removed, in order to bring these 
muscles into view. i. The sphenoid origin of the external pterygoid muscle. 
“• Pterygoid origin. 3. The internal pterygoid muscle. 
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The Attou.ens aubeh (superior auriculie), [Tigs. 170, 171], 
the largest of (he three, is a thin triangular plane of muscular fibres, 
arising from the edge of (he aponeurosis of the occipito-frontnlis, and 
inserted into the convexity of the fossa (riangularis and scaphoidca. 

It is in relation by its external surface with the integument, and 
by the internal with the temporal aponeurosis. 

The Attkahens auhf.m (anterior auriculie), also triangular, arises 
from (lie edge of the aponeurosis of the occipito-frontnlis, and is 
inserted into the spine of the helix. 

It is in relation by its external surface with the integument; and 
by the internal with the temporal aponeurosis and with the temporal 
artery and veins. 

The Kf.trahkns aiiiiem (posterior auricula'), arises by two 
muscular Slips from the root of the mastoid process. They are 
inserted into the posterior surface of the concha. 

It is in relation by its external surface with the integument, and 
by its internal surface with the mastoid portion of the temporal bone. 

Actions— The muscles of the auricular region possess but little 
action in man ; they arc the analogues of important muscles in brutes. 
Their use is sufficiently explained in (heir names. 


MUSCLES OF THE NECK. 


The muscles of the neck may he arranged into eight groups, cor¬ 
responding with the natural divisions of the region ; they arc the— 

1. Superficial group. 

2. Depressors of the os hyoidos and larynx. 

3. Elevators of the os hyoidcs and larynx. 

■1. Lingual group. 

5. Pharyngeal group. 

(i. Soft palate group. 

7. I’ncvcrtobral group. 

S. Proper muscles of the. larynx. 

And each of these groups eousists of the following muscles :—viz., 


1. Superficial (Ironp. 
Plalysnm myoides, 
Sterno-eleido-inastoideus. 

2. Depressors of the os 
hyoides and larynx. 

Stemo-hyoidcus, 

Stenio-thyroideus, 

Thyro-hyoidcus, 

Omo-hyoideus. 


3. Elevators of the os 
hyoides and larynx. 

Pigastricus, 

Stylo-liyoidcus, 

Mylo-hyoidcus, 

Oeuio-hyoideus, 

Gcnio-hyo-glossus. 

4. Muscles of the Tonyite. 
G enio-hyo-glossus, 
Hjo-glossus, 

Lingualis, 

Stylo-glossus, 

I’alato-glossns. 
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5. Muscles of the Pharynx. 

Constrictor inferior. 

Constrictor melius, 

Constrictor superior, 

Stylo-pharyugc'us, 

Palato-pharyugeus. 

0. Muscles of the soft Palate. 

Levator palati, 

Tensor pnlati, 

Azygos uvulie, 

Palato-glossns, 

Palato-pharyngcus. 


7. Praocrtehral Group. 

Bcctus nnticus major, 
lieetus autiens minor, 
Scalenus anlicus, 

Scalenns posticus, 

Longns colli. 

8. Muscles of the Larynx. 

Crico-thyroidcus, 
Crico-arytrenoidcus posticus, 
Crieo-arytienoidcuS lateralis, 
Tliyro -ary ticnoideus, 
Aryticnoidcus, 


Dissection.' —'I’lie. dissection of the ucck should be commenced by 
making nm incision along the middle line of its fore part from the 
chin to the sternum, and hounding it superiorly and interiorly by two 
transverse incisions; the superior onij being carried along the margin 
of the lower jaw, and across the mastoid process to the tubercle on 
the occipital bone, the inferior one along the clavicle to the acromion 
process. The square flap of integument thus included should he 
turned hack from the entire side of the neck, which brings into view 
the superficial fascia, and on the removal of a thin layer of snper- 
licial fascia the platysma myoides will be exposed. 

The Platysma myoides (irAnrtie, /toe tlSuc, broad muscle-like 
lamella), is a thin plane of muscular fibres, situated between the two 
layers of the superficial cervical fascia; it arises from the integument 
over the pectoralis major and deltoid muscles, aud passes obliquely 
upwards and inwards along the side of the neck to be inserted into 
the side of the chin, oblique Bite of the lower jaw, the angle of the 
mouth, aud into the areolar tissue of the face. The most anterior 
iibres are continuous beneath the chin, with the muscle of the 
opposite side; the. next interlace with the depressor nnguli oris and 
depressor labii inferioris, and the most posterior fibres are disposed 
iu a transverse direction across the side of the face, arising in the 
areolar tissue covering the parotid gland, and inserted into the angle 
of the mouth, constituting the risorius Santorini. The entire muscle 
is analogous to the cutaneous muscle of brutes, the pauuiculus 
caruosus. 

Relations .—By its external surface with the integument, with 
which it is closely adherent below, but loosely above. By its internal 
surface, below the clavicle, with the pectoralis major aud deltoid ; iu 
the neck with the external jugular vein aud deep cervical fascia; on 
the face, with the parotid gland, the masseter, the facial artery aud 
vein, the buccinator, the depressor anguli oris, and the depressor labii 
inferioris. 
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On raising the phitysma throughout its whole extent, the sterno- 
mastoid re brought into view. 

The Stkrno-clf.ido-mastoideus is the large oblique muscle of 
the neck, and is situated between two layers of the deep cervical 
fascia. Jt arises , as implied by its name, from the sternum and 
clavicle (u:\tidior), and passes obliquely upwards- and backwards to 
be inserted into the mastoid process of the temporal, and into the 
superior curved line of the occipital bone. The sternal portion arises 
by a rounded tendon, increases in breadth as it ascends, and spreads 
out to a considerable extent at, its insertion. The clavicular portion 
is broad and fleshy, and separate from the sternal portion below, but 
becomes gradually blended with the posterior surface of the latter as 
it ascends. 


Fig. 88.* 



* The muscles of the anterior aspect of the neck ; on the right side ol' the 
figure the superficial muscles are seen, and on the left the deep. 1. The pos¬ 
terior belly of t he digastricus muscle. 2. Its anterior belly. The aponeurotic 
pulley, through which Its tendon is seen passing, is attached to the body of the 
os hyoides 3. 4. The stylo-hyoideus muscle, transfixed by the posterior belly 
of the digastricus. 6. The mylo-hyoideus. 6. The genio-hyoideus. 7. The 
tongue. 8. The hyo-glossus. 9. The stylo-glossus. 10. The stylo-pharyngeus. 
11. The sterno-mastoid muscle. 12. Its sternal origin. 13. Its clavicular 
origin. 14. The sterno-hyoid. 13. The stemn-thyroid of the right side. 16. 
The thyi*o-hyoid. 17. The hyoid portion of theomo-hyoid. 18,18. Its scapular 
portion; on the left side, the tendon of the muscle is seen to be bound down by 
a portion of the deep cervical fascia. 19. The clavicular portion of the trape¬ 
zius. 20. The scalenus anticus, of the right side. 21. The scalenus posticus. 
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Relations .—By its superficial surface with the integument, tin* 
platysma myoides, the external jugular vein, superficial branches of 
the anterior cervical plexus of nerves, aut( the anterior layer of the 
deep cervical fascia. By its deep surface with the deep layer of 
the cervical fascia; with the sterno-clnvicular articulation, the 
sterno-hvoid, sterno-thyroid, omo-hyoid, scaleni, levator anguli 
scapula', splenii, aud the posterior belly of the digastric muscle; with 
the phrenic nerve, aud the posterior-scapular and supra-seapular 
artery'; with the deep lymphatic glands, tin; sheath of the common 
carotid and internal jugular vein, the dcsceudeus noni nerve, the ex¬ 
ternal carotid artery and its posterior brandies, the commencement of 
the internal carotid artery; with the cervical plexus of nerves, the 
pneuinogastrie, the spinal accessory, the. hypoglossal, the sympathetic 
and the facial nerve, and with the parotid gland. It is pierced on 
this aspect by the spinal accessory nerve and by the branches of 
the mastoid artery. The anterior border of the. muscle is the 
posterior boundary of the great anterior triangle, the other two 
boundaries being the middle line of the neck in front, and the lower, 
border of the jaw above. It is the guide to the operations for the 
ligature of the common carotid artery and arteria iunominata, and 
for o'sophagotomy. The posterior border is the anterior boundary 
of the great posterior triangle; the other two boundaries being the 
anterior border of the trapezius behind, and the clavicle below. 

Actions .—The platvsma produces a muscular tract ion on the integu¬ 
ment of the neck, which prevents it from falling so flaccid in old 
persons as would he the case if the extension of the skin were the 
mere result of elasticity. It draws also upon the angle of the mouth, 
and is one of the depressors of the lower jaw. The transverse fibres 
draw r the angle of the mouth outwards, and slightly upwards. The 
sterno-mastoid muscles are the great anterior muscles of connexion 
between tin* thorax and the head. Both muscles acting together bow 
the head directly forwards. The clavicular portions, acting more 
forcibly than the sternal, give stability and steadiness to the hea(hin 
supporting great, weights. Either muscle acting singly would draw 
the head towards the shoulder of the same side, and carry the face 
towards the opposite side. 

Second Group.—Depressors of the Os llyoules and Larynx. 
Storno-byoid, 

Sterno-thyroid, 

Thyro-hyoid, 

Omo-hyoid. 

Dissection .—'Diese muscles arc brought into view by removing the 
deep fascia from off the front of the neck between the two sterno- 
mastoid muscles. Tlie omo-hyoid to be seen in its whole extent 
requires that the sterno-mastoid muscle should be divided from its 
origin and turned aside. 

The Sterno-hyoideus is a narrow, riband -like muscle, arisiny 
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from the posterior surface of the first bone of the sternum and from 
the posterior stcrno-clavicular ligament (sometimes from the inner 
extremity of the clavicle, and sometimes from the cartilage of the 
first rib). It is inserted into the lower border of thg os hyoides. 
The sterno-hyoidei are separated by a considerable interval at the 
root of the neck, but approach each other as they ascend; they are 
frequently traversed below by a tendinous intersection. 

Relations. —l!y its external surface with the deep cervical fascia, 
the platysnm myoides and sterno-mastoid muscle; by its internal, 
surface with the steruo-thyroid, and thyro-hyoid muscle, and the 
sujwrior thyroid artery. 

The STKitNo-THYjtoniEus, broader than the preceding beneath 
which it lies, arises from the, posterior surface of the upper bone of 
the sternum, and from the cartilage of the first rib; it is inserted into 
the oblique line on the great ala of the thyroid cartilage. The iuner. 
borders of these muscles lie iu contact along the middle line. They 
are generally marked by a tendinous intersection at their lower part. 

Relations. —By its external surface with the sterno-hyoid, omo¬ 
hyoid, and sterno-mastoid muscle; by its internal surface, with the 
trachea and inferior thyroid veii^s, with the thyroid gland, the lower 
part of the larynx, the sheath of the common carotid artery and inter¬ 
nal jugular vein, with the 'subclavian vein and vena innomimita, and 
on the right side with the artcria innomiuata. The middle thyroid 
vein lies along its inner border. 

The Tiiyko.hyoideus is the continuation upwards of the sterno¬ 
thyroid muscle. It arises from the oblique line on the thyroid carti¬ 
lage, and is inserted into the lower border of the body and into the 
great cornu of the os hyoides for one half its length. 

Relations. —By its external surface with the sterno-hyoid and 
omo-hyoid muscle; by its internal surface with the great ala of the 
thyroid cartilage, the thyro-hybidean membrane, and the superior 
laryngeal artery and nerve. 

The Omo-iiyotdeus (wpoc, shoulder) is a double-bellied muscle 
passing obliquely across the neck from the scapula to the os-liyoidcs; 
it forms an obtuse angle behind tho sterno-mastoid muscle, and is 
retained in that position hv means of a process of the deep cervical 
fascia which is connected to the inner border of its tendon. It arises 
from the upper border of the scapula, and from the transverse liga¬ 
ment of the supra-scapular notch, and is inserted into the os hyoides 
at the junction of the body and great cornu. 

Relations. —By its superficial surface with the trapezius, the sub- 
clavius and clavicle, the deep cervical fascia and platysma myoides, 
the sterno-mastoid, and the integument. By its deep surface with the 
brachial plexus, the scaleni muscles, the phrenic nerve, the sheath of 
the common carotid artery and jugular vein, the descondens noni 
nerve, the sterno-thyroid and thyro-hyoid muscle, and the sterno¬ 
hyoid at its insertion. The scapular portion of the muscle divides the 
great posterior triangle into a superior or occipital triangle and an 
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inferior or subclavian triangle; the latter contains the subclavian 
artery and brachial plexus of nerves; the other two boundaries of the 
subclavian triangle art 4 , the sterno-mastoid in front and the clavicle 
below. The hyoid portion of the muscle divides the great anterior 
triangle into an inferior carotid triangle situated below the muscle, 
and a superior triangle which lies above the muscle, and is again sub¬ 
divided by the diguslrieus into the submasillary triangle and the 
superior carotid triangle. The other two boundaries of the inferior 
carotid triangle, are the middle line of the neck in front and the 
anterior border of the. sterno-mastoid behind. The other boundaries 
of the superior carotid triangle are the posterior belly of the digastricus 
muscle above and the anterior border of the steruo-mastoid behind. 

Actions. —The four muscles of this group arc depressors of the 
os hyoides and larynx. The three former drawing these parts down¬ 
wards in the middle line, and the two omo-hyoidei regulating their 
traction to the one or other side of the neck, according to the position 
of the head. The orno-hyoid muscles, by means of their connexion 
with the cervical fascia, are rendered tensors of that portion of the 
deep cervical fascia which covers the lower part of the neck, between 
the two sterno-mastoid muscles. # 

Third Group.—Elevators of tin; Os Hyoides. 

Digastricus, 

Stylo-hyoid, 

Mylo-hyoid, 

(iouio-hyoid, 

G enio-by o-glossus. 

Dissection. —These are best dissected by placing a high block 
beneath the neck, and throwing the head backwards. The integument 
has been already dissected away, and the removal of the areolar tissue 
and fat brings them clearly into view. 

The Digastricus (dig, twice, yatm/p, belly) is a small muscle 
situated immediately beneath the side of the body of the lower jav^; 
it is lleshy at each extremity, and tendinous in the middle. It arises 
from the digastric fossa and anterior border of the mastoid process of 
the temporal bone, and is inserted into a depression on the inner side 
of the lower jaw, close to the symphysis. The middle tendon is held 
in connexion with the body of the os hyoides by an aponeurotic loop, 
through which it plays as through a pulley; the loop being lubricated 
by a synovial membrane. A. thin layer of aponeurosis is given off 
from the tendon of the digastricus at each side, which is connected 
with the body of the os hyoides, and forms a strong plaue of fascia 
between the anterior portions of the two muscles. This fascia is 
named the supra-hgoidean. 

Relations. —By its superficial surface with the platysma myoides, 
the Bterno-mastoid, the anterior fasciculus of the stylo-hyoid muscle, 
the parotid gland, aud submaxillary gland. By its deep surface with 
the styloid muscles, the hyo-glossu9, the mylo-hyoid muscle, the 
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external carotid artery, the lingual aud the facial arteries, the internal 
carotid artery, the jugular vein, and the hypoglossal nerve. The 
digastric muscle forms the ttvo inferior boundaries of the submaxillary 
triangle, the superior boundary being the side of the body of the lower- 
jaw. In the posterior half of the submaxillary triangle are situated 
the submaxillar) glaud and the facial artery. 

The S'm.o-iiYoinniis is a small and slender muscle situated in 
immediate relation wit It the posterior belly of the digest rieus muscle, by 
which it is pierced. It. arises from the middle of the styloid process, 
and is inserted into the body of the os hyoides near the middle line. 

Relations .—By its superficial serf are with the posterior belly of the 
digustriens, the parotid gland and sub-maxillary gland; its deep re¬ 
lations are similar to those of the posterior belly of the digastrieus. 

The digastrieus aud stylo-hyoidcus must be removed from their con¬ 
nexion with the lower jaw and os hyoides, and turned aside in order 
to see the next muscle. 

Tin; Myi.o-iiyoiiiuus (/it'Xp, mola, i.c. attached to the molar ridge 
of the lower jaw) is a broad and triangular plane of muscular fibres, 
forming, with its fellow of the opposite side, the inferior wall or floor 
of the mouth. It arises from .the molar ridge oil the lower jaw, and 
proceeds obliquely inwards to he inserted into the raphe of the two 
muscles, and into the body of the os hyoides; the raphe is sometimes 
deficient at its anterior part. 

Relations .—By its superficial or inferior surface, with tlicplatysma 
myoidcs, the digastrieus, the supra-hyoidean fascia, the, submaxillary 
gland, and the submental artery. By its deep or superior surface with 
the genio-hyoideus, the gcnio-liyo-glossus, the hyo-giossus, the stylo¬ 
glossus, the gustatory nerve, the hypo-glossal nerve, Wharton’s duct, the 
sublingual gland, and the mucous membrane of the. floor of the month. 

After the mylo-hyoideus has been examined, it should he cut away 
from its origin and insertion, and completely removed. The view of 
the next muscles would also be greatly improved by dividing the 
fewer jaw on the near side of the symphysis, and drawing it out¬ 
wards; or by removing it altogether if tin- ramus have been already 
cut across in dissecting the internal pterygoid muscle. The tongue 
may then be. drawn out of the mouth by means of a hook. 

The Okmo-iivoiwu s (ytvtiov, the chin) arises from a small 
tubercle on lhe inner side of the symphysis of the lower jaw, and is 
inserted into the body of the os livoidcs. It is a short and slender 
muscle, very closely connected with its fellow and with the border of 
the following. 

Relations.—By its superficial or inferior surface with the mylo- 
hyoideus ; by the deep or superior surface, with the lower border of 
the gcnio-liyo-glossus. 

The Gknio-iito-giossiis (y\woaa, the tongue) is a triangular 
muscle, uarrow and pointed at its origin from the lower jaw, broad 
and fan-shaped at its attachment to the tongue. It arises from a 
tnbcrele immediately above that of the genio-hyoideus, and spreads 
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out to be inserted into the whole length of the tongue, from its base 
to the apex, and into the os hyoides. 


Fig 89.* 



Halations .—By its inner surface with its A llow of I he. opposite 
side. By its outer surface with the mylo-hy.oideus, the liyo-glossus, 
the stylo-glossus, lingualis, the sublingual gland, the lingual artcrj, 
and the hypo-glossal nerve. By its upper border with the mucous 
membrane of the floor of the mouth, in the situation of the frteuum 
lingua'; and by the timer border with the genio-hyoideus. 9 

Actions. —The whole of this group of muscles act upon the os 
hyoides when the lower jaw is closed, and upon the lower jaw when 
the os hyoides is drawn downwards and'fixed by the depressors of the 

* The styloid muscles and the muscles of the tongue. 1. A portion of the 
temporal bone of the left side of the skull, including the styloid and mastoid 
processes, and the meatus auditorius extemus. 2, 2. The right side of the 
lower jaw, divided at its symphysis; the left side having boon removed. 
3. The tongue. 4. The genio-hyoideus muscle*, ft. The genio-hyo-glossus. 
ft. The hyo-glossus muscle; its basio-glossus portion. 7. Its cerato-glossus 
portion. 8. The anterior fibres of the lingualis issuing from between the 
hyo-glossus and genio-hyo-glossus. 9. The stylo-glossus muscle, with a small 
portion of the stylo-maxillary ligament. 10. The stylo-hyoid. 11. The stylo- 
pharyngeus muscle. 12. The os hyoides. 13. The thyro-hyoidean mem¬ 
brane. 14. The thyroid cartilage. 15. The thyro-hyoideus muscle arising 
from the oblique line on the thyroid cartilage. 16. The cricoid cartilage. 
17. The crico-thyroidean membrane, through which the operation of la- 
ryngotomy is performed. 18. The trachea. 19. The commencement of the 
oesophagus. 



188 


STY LO-GiiOSS US. 


os hyoides and larynx. The gcnio-hyo-glossns is, moreover, a muscle 
of the tongue; its action upon that organ will he considered with the 
next group. 

Fourth Group.—Muscles of the Tongue'.’ 

Gcnio-hyo-glossns, 

Hyo-glossus, 

Lingualis, 

Stylo-glossus, 

Balato-glossus. 

These are already exposed hy the preparation wc have just made; 
there remains, therefore, only to dissect and examine them. 

The Genio-hyo-glossus, the first of these muscles, has been 
described with the last group. 

The Hyo-glossus is a square-shaped plane of muscle, arising from 
the whole length of the great cornu and from the body of the os 
hyoides, and inserted between the stylo-glossus and lingualis into the 
side of the tongue. The direction of the fibres of that portion of the 
muscle which arises from the body is obliquely backwards; and that 
from the great comu obliquely forwards; hence they are described by 
Albinys as two distinct muscles, uuder the names of basio-glossus and 
cerato-glossus, to which he added a third fasciculus, arising from the 
lesser cornu, and spreading along the side of the tongue, the chondro- 
glossus. The basio-glossus slightly overlaps the cerato-glossus at its 
upper part, and is separated from it by the transverse portion of the 
stylo-glossus. 

Relations .—Hy its external surface with the digastric muscle, the 
stylo-liyoideus, stylo-glossus, and mylo-hyoidcus, with the gustatory 
nerve, the hypoglossal nerve, Wharton’s duct, and the sublingual 
gland. Hy its internal surface with the middle constrictor of the 
pharynx, the lingualis, the genio-hyo-glossus, the lingual artery, and 
the glosso-pharyngcal nerve. 

•The Lingualis. —The fibres of this muscle [lingualis inferior] may 
be seen towards the apex of the tongue, issuing from the interval 
between the hyo-glossus and genio-hyo-glossus; it is best examined 
by removing the preceding muscle, it consists of a small fasciculus 
of fibres, running longitudinally from the base, where it is attached 
to the os hyoides, to the apex of the tongue. By the outer border 
its fibres reach the plane of lougitudinal fasciculi of the stylo-glossus 
and lingualis superlieialis; and by its under surface it is in relation 
with the ranine artery. 

The Stylo-glossus arises from the apex of the styloid process and 
from the stylo-maxillary ligament; it divides upon the side of the 
tongue into two portions, one transverse, which passes transversely 
inwards between the two portions of the hyo-glossus, and is lost 
among the transverse fibres of the substance of the tongue, and 
another longitudinal, which spreads out upon the side of the tongue, 
and is prolonged forwards as far as its tip. 
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Professor Ilyrtl of Prague has described a fasciculus of this muscle 
arising from the outer side of the styloid process aud inserted into 
the cartilage of the meatus auris, under the name of stgto-anricularis. 
He states that this muscle occurs in one out of every six bodies. 

Relations. —By its external surface with the internal pterygoid 
muscle, the gustatory nerve, the parotid gland, sublingual gland, and 
the mucous mernbrauc of the lloor of the mouth. By its internal 
self nee with the tonsil, the superior constrictor muscle of the 
pharynx, and the hyo-glossus muscle. 

The Pa laT o-ci losses passes between the soft palate and the side 
of the base of the tongue, forming a projection of the mucous mem¬ 
brane, which is called the anterior pillar of the soft palate. Its (ibres 
are lost superiorly amougtlie muscular fibres of the palato-pharvngeiis, 
and interiorly among the libres of the stylo-glossus upon the side of 
the tougue. This muscle with its fellow constitutes the constrictor 
isthmi faueium. 

Actions. —The gcnio-hyo-glossus muscle effects several movements 
of the tongue. When the tongue is steadied and pointed by tin; 
other muscles, the posterior fibres of the genio-hyo-glossus would 
dart it from the mouth, white its anterior libres would restore it to 
its original position. The whole length of the muscle acting upon 
the tongue, would render it concave along the middle line, atuf form 
a channel for the current of fluid towards the pharynx, as in sucking. 
The apex of the tongue is directed to the roof of the mouth, aud 
rendered convex from before backwards by the Jinguales. The hyo- 
glossi, by drawing down the sides of the tongue, render it convex 
along the middle line. Jt is drawn upwards at its bast? by the palato- 
glossi, and backwards or to either side by the stylo-glossi. Thus I he 
whole of the complicated movements of the tongue may be explained, 
bv reasoning upon the direction of the fibres of the muscles, and 
their probable, actions. The. palato-glossi muscles, assisted by the 
uvula, have the power of closing the fauces completely, an action 
which takes place in deglutition. 

Fifth Group.—Muscles of the Vharyn.r. 

Constrictor inferior, 

Constrictor medius, 

Constrictor superior, 

Stylo-pharyngcus, 

Palato-pharyngeus. 

Dissection. —To dissect the pharynx, the traehca and oesophagus 
arc to be cut through at the lower part of the neck, and drawn up¬ 
wards by dividing the loose areolar tissue w r hich connects the pharynx 
to the vertebral column. The saw is then to be applied behind the 
styloid processes, and the base of the skull sawn through. The 
vessels and loose structures should be removed from the preparation, 
and the pharynx stuffed with tow or wool for the purpose of distend- 
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ing it, and rendering the. muscles more easy of dissection. The 
pharynx is invested by a proper pharyngeal fascia. 

Tin; Constrictor inferior, the thickest of the three muscles of 
tliis class, arises from the cricoid cartilage, arid the oblique line of 
the thyroid. Its fibres spread out and are inserted into the fibrous 
raphe of the middle of the pharynx, the inferior fibres being almost 
horizontal, and the superior oblique and overlapping the middle eon- 

Rclations. — By it9 ex¬ 
ternal surface with the an¬ 
terior surface of the ver¬ 
tebral column, the longus 
colli, the sheath of the com¬ 
mon carotid artery, the 
sterno-thyroid muscle, the 
thyroid gland, and some 
lymphatic glands. By its 
internal surface with the? 
middle constrictor, the 
sfylo-pharyngeus, the pa- 
lato - pharyngeus, and the 
mucous membrane of the 
pharynx. By its- lower bor¬ 
der , near the cricoid carti¬ 
lage, it is in relation with 
the recurrent nerve; and 
by the upper harder with 
the superior laryngeal nerve. 
The fibres of origin of this 
muscle arc blended with 
those of the sterno-thyroid, 
fhyro-hyoid, and erico-thyroid, and it frequently forms a tendinous 
ipjeh across the latter. 

This muscle must be removed before the next can be examined. 

The Constrictor mkdius arises from the great cornu of the os 
hyoides. from the lesser cornu, and from the stylo-hyoidean ligament. 
Jt radiates, from its origin, upon the side of the pharynx, the lower 
fibres descending and being overlapped by the constrictor inferior; 
and the upper fibres ascending, so as to cover in the constrictor superior. 

* A side view of the muscles of the pharynx. 1. The trachea. ‘2. The 
cricoid cartilage- 3. The erico-thyroid membrane. 4. The thyroid cartilage. 
5. The thyro-liyoidean membrane. G. The os hyoides. 7. The stylo-hyoidean 
ligament. 8. The (esophagus. R. The inferior constrictor, in. The middle 
constrictor. 11. The superior constrictor. 12. The stylo-pharyngeus muscle, 
passing dowm between the superior and middle constrictor. 13. The upper 
concave border of the superior constrictor; at this point the muscular 
fibres of the pharynx are deficient. 14. The pterygo-maxillary ligament. 
15. The buccinator muscle, lb. The orbicularis oris. 17. The mylo- 
hyoideus. 


Fig . 90* 
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It is inserted into the raphe and by a fibrous aponeurosis into the 
basilar process of the occipital bone. 

Relations. —By its external surface with the vertebral column, the 
longus colli, rectus autieus major, the carotid vessels, inferior eou- 
strictor, hyo-glossus muscle, lingual artery, pharyngeal plexus of 
nerves, aud some lymphatic glands. By its internal surface , with 
the superior constrictor, stylo-pharyngeus, palato-pharyngeus, and 
mucous membrane of the pharyu.v. 

The upper portion of this muscle must be turned down, to bring the 
whole of the superior constrictor into view; in so doing, the stylo- 
pharyngeus muscle will be seen passing behind its upper border. 

The Constrictor superior is a thin and quadrilateral plane of 
muscular fibres arising from the extremity of the molar ridge of the 
lower jaw, from the pterygo-maxillary ligament, and from the lower 
third of the internal pterygoid plate, and inserted into the raphe and 
basilar process of the occipital hone. Its superior fibres are arched, 
and leave a concave interspace between its upper border and the 
basilar process; some of its lower fibres are continuous with those of 
the genio-hyo-glossus on the side of the tongue; and it is overlapped 
interiorly by the middle constrictor. Between the side of the 
pharynx and the ramus of the lower jaw is a triangular interval, the 
maxillo-phartfiH/eal space, which is bounded on the inner side fiy the 
superior eoustrictor muscle; on the outer side by the internal ptery¬ 
goid muscle; and behind by the reef,ns autieus major aud vertebral 
coluuiu. In this space are situated the internal carotid artery, the 
internal jugular vein, and theglosso-pharyngeal, pneuiiiogastric, spinal 
accessory, and hypo-glossal nerves. 

Relations. —By its external surface with the vertebral column aud 
the muscles of the latter, behind; with the vessels and nerves cou- 
laiued in the ntuxiflo-p/iarf/uyeal space laterally, and with tin; middle 
constrictor, stylo-pharyngeus, and tensor palati muscle. By its 
internal surface with the levator palati. palato-pharyngeus, tonsil, 
and mucous membrane of the pharynx, the pharyngeal laseia bein;$ 
interposed. 

The StylO'PHaiivngkus is a long and sleuder muscle arising 
from the inner side of the base of the styloid process; it descends 
between t he superior and middle, constrictor muscles, aud spreads out 
beneath the mucous membrane of the pharynx; it is inserted partly 
into the posterior border of the thyroid cartilage, and partly into the 
internal lace of the iuferior constrictor. 

Relations. —By its external surface with the stylo-glossus muscle, 
external carotid artery, parotid gland, and the middle constrictor. 
By its internal surface with the internal carotid artery, internal 
juguhir vein, superior constrictor, palato-pharyngeus, aud mucous 
membrane. Along its lower border is seen the glosso-pharyngeal 
nerve which crosses it, opposite the root of the tongue, to pass 
between the superior and middle constrictor and bekiud the hyo- 
glossus. 



192 MUSCLES Of THE SOFT PALATE. 

The palalo-pharyn'gevs is described with the muscles of the soft 
palate. It arises from the soft palate, and is inserted into the inner 
surface of the pharyitx, and posterior borddr of the thyroid cartilage. 

Actions .—The three constrictor ippsclcs are important agents in 
deglutition ; they contract upon the morsel of food as soon as it is 
received by the pharynx, and convey it downwards into flic (eso¬ 
phagus. The styio-pharyngci draw the pharynx upwards, and widen 
it laterally. The palato-pharyngci also draw it upwards, and with 
the aid of the uvula close the opening of the lances. 

i 

Hicth Group.—Muscles of the soft Palate. 

LeVator palati. 

Tensor palat i, 

Azygos uvula', 

Palato-glossus, 

Palato-pharyngcus. 

Dissection .—To examine these muscles, the pharynx must be 
opened from behind, and the mucous membrane carefully removed 
from off the posterior surface of the soft palate. 

The la v a to it palati, a moderately thick muscle, arises from the 
extremity of the petrous'bone and from flic posterior and inferior 
aspect of the Eustachian tube, and passing down by (lie side of the 
posterior mires spreads out in the structure of the soft palate as far 
as the middle line. 

Delations. — li.ctematUj with the tensor palati and superior con¬ 
strictor muscle; internally and posteriorly wilh the mucous mem¬ 
brane of the pharynx and soft palate; and by its lower border with 
the palato-phnryngcus. 

This muscle must be turned down from its origin on one side, and 
removed, and the superior constrictor dissected away from its ptery¬ 
goid origin, to bring the next, muscle into view. 

. The Tensor palati (cireumtlexus) is a slender and flattened 
muscle; it arises from the scaphoid fossa at the base of the internal 
pterygoid plate, from the adjacent part, of the sphenoid bone, and 
from the anterior aspect of the Eustachian tube. It descends to the 
liamular process, around which it turns, and expauds iuto a tendinous 
aponeurosis, which is inserted into the transverse ridge on the hori¬ 
zontal portion of the palate bone, and iuto the raphe. 

Delations .—By its external surface with the internal pterygoid 
muscle ; by its internal sarfacemtii the levator palati, internal ptery¬ 
goid plate, and superior constrictor. In the soft palate, its tendinous 
expansion is placed in front of the other muscles, and in contact with 
the mucous lycmbrane. 

The Azygos uvula! is not a single muscle, as might be inferred 
from "its name,’ but a pair of small muscles placed side by side in the 
middle line of the soft palate. They arise from the spine of the 
palate bone, and are inserted into the uvula. By their anterior sur- 
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face they arc connected with the tendinous expansion of the Icvatores 
palati, and by tin* posterior with the mucous membrane. 

The two next muscles arc brought into view throughout the whole 
of their extent, by raising the mucous membrane from off the pillars 
of the soft palate at each side. t % 

The 1*a i.ato-glossijs (con- Fi $' ,J1 * 

strietor isthmi faueium) is a 
small fasciculus of fibres that 
arises in the soft palate, and 
descends to he inserted into 
the side of the tongue. It is 
the projection of this small 
muscle, covered by mucous 
membrane, that forms the an¬ 
terior pillar of tin; soft palate. 

It has been named constrictor 
isthmi faueium, from a func¬ 
tion it performs in common 
with the palato-pharyngcus, 
viz., of constricting the open¬ 
ing of the fauces. 

The Palato-phahyngfits 
forms the posterior pillar of the fauces; it arises by an expanded 
fasciculus from the lower part of the soft palate, where its fibres arc 
continuous with those of the muscle of the opposite side ; and is In¬ 
serted into the inner surface of the pharynx and posterior border of 
t he thyroid cartilage. This muscle is broad above where it forms the 
whole thickness of the lower half of the soft palate, narrow in the 
posterior pillar, and again broad and thin in the pharynx where it 
spreads out. previously to its insertion. 

Relations .—In the soft palate it is in relation with the mucous 
membrane both by its anterior and posterior surface; above, with 



* The muscles of the soft palate. 1. A transverse section through the 
middle of the base of the skull, dividing the basilar process of the oceipital 
hone in the mid<Ue line, and the petrous portion of the temporal bone at each 
side. 2. The vomer covered by mucous membrane and separating the two 
posterior nares. 3, 3. The Eustachian tubes. 4. The levator palati muscle 
of the left side; the right has been removed, ft. The hainular process of the 
internal pterygoid plate of the left side, around which the aponeurosis of the 
tensor palati is seen turning. 6. The pterygo-maxillary ligament. 7. The 
superior constrictor muscle of the left side, turned aside. 8. The azygos uvula 1 
muscle. 9 The internal pterygoid plate. 10. The external pterygoid plate. 
11. The tensor palati muscle. 12. Its aponeurosis expanding in the structure 
of the soft palate. 13. The external pterygoid muscle. 14. The attachments 
of two pairs of muscles cut short; the superior pair belong to the genio-hyo- 
glossi muscles ; the inferior pair, to the genio-hyoidei. 16. Th£ attachment 
of the mylo-hyoideus of one side and part of the opposite. 16. The anterior 
attachment of the digastric muscles. 17. The depression oW the lo weft jaw 
corresponding with the submaxillary gland. The depression above the mylo- 
hyoideus, on which the number 15 rests, corresponds with the situation of 
the sublingual gland. 
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the muscular layer formed by the levat or palati, and below with the 
mucous glands situated along the margin of the arch of the palate. 
In the posterior pillar of the palate, it is surrounded for two-thirds of 
its extent by mucous membrane. In tin* pharynx, it is in relation 
by its outer surface with the superior and middle constrictor muscles, 
and by its inner surface with the mucous membrane of the pharynx, 
the pharyngeal fascia being interposed. 

Actions. —'Hie azygos uvuhe shortens the- uvula. The levator 
palati raises the soft palate, while the tensor spreads it out laterally 
So as to form a septum between the pharynx and posterior nares. 
Taking its tixed point from below, the tensor palati will dilate the 
Eustachian tube. The palato-glossns and palato-pharyngens constrict 
the opening of the fauces, and by drawing down the soft palate, they 
serve to press the mass of food from the dorsum of the tongue into 
the pharynx. 

Seventh Group.—Prit vertebral Muscles. 

Rectus antieus major. 

Rectus antieus minor, 

Sealeipis antieus, 

Scalenus posticus, 
liongus colli. 

Dissection. —These muscles have already been exposed by the 
removal of the face from the anterior aspect of the vertebral column ; 
all that is further needed is the, removal of the fascia by which they 
are invested. 

The Rectus antic us major, broad and thick above, and narrow 
and pointed below, arises from the anterior tubercles of the transverse- 
processes of the third, fourth, fifth, and sixth cervical vertebra;, and 
is inserted into the basilar process of the occipital bone. 

Relations. —By its anterior surface with the pharynx, the internal 
carotid artery, internal jugular vein, superior cervical ganglion, sympa¬ 
thetic nerve, pueumogastrie, and spinal accessory nerve. By its 
posterior surface with the lougus colli, rectus antieus minor, and 
superior cervical vertebra;. 

The Rectus anticus minor arises from the anterior border of 
the lateral mass of the atlas, and is inserted into the basilar process ; 
its fibres being directed obliquely upwards and inwards. 

Relations. —By its anterior surface with the rectus anticus major, 
and externally witli the superior’cervical ganglion of the sympathetic. 
By its posterior surface with the articulation of the condyle of the 
occipital bone with the atlas, and with the anterior occipito-atloid 
ligament. 

The Scalenus anticus is a triangular muscle, as its name implies, 
sitiated at the root of the neck, and appearing like a continuation of 
the rectus anticus major; it arises from the anterior tubercles of the 
transverse processes of the third, fourth, fifth, and sixth cervical 
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vertebra, ami is inserted into the tubercle upon the inner border of 
the lirst rib. 

Relations .—Bv its anterior surface with the sterno-mast oid ami 
oino-hyoid muscle, with the ccrvicnlis supcriicialis and posterior .sca¬ 
pular artery, with the phrenic uerve, and with the; subclavian vein, by 
which it is separated from the subclavius muscle and clavicle. . By 
its posterior surface with the nerves which go to form the brachial 
plexus, and below with the subclavian artery. By its inner side it is 
separated from the longus colli by tin; vertebral artery. Its relations 
with the subclavian artery and vein are important, the vein being 
before and the artery behind the muscle.* 

The Scaled us posticus 
arises from the posterior 
tubercles of all the cervical 
vertebra'excepting the lirst. 

11 is inserted by two llcsliy 
fasciculi into the lirst and 
second ribs. The anterior 
/scalenus medius) of the 
two fasciculi is large, and 
occupies all the surface of 
the lirst rib between the 
groove for the subclavian 
artery and the tuberosity. 

The posterior (scalenus pos¬ 
ticus) is small, and is at¬ 
tached to the second rib 
between its tubercle aud 
angle. Albinus and Soem¬ 
mering make live scaleni. 

Relations .—By its ante¬ 
rior serf are with the bra¬ 
chial plexus and subclavian 
artery; posteriorly with the 
levator auguli scapula;, cer- 
viealis aseendens, transver¬ 
sals colli and sacro-lum- 
balis; internally with the 
lirst intercostal muscle, the 

* fn ft subject, dissected in the school of the Middlesex Hospital during the 
v, inter of 1841 by Mr. Joseph It ogees, the subclavian artery of the left side was 
placed with the vein in front of the scalenus amicus muscle 
t 1 he prmvertebral group of muscles of the neck. 1. The rectus anticus 
major muscle. 2 . The scalenus anticus. 3. The lower part of the longus colli 
right sido; it is eonccaled superiorly by the rectus anticus major. 
T* he , reCtU8 anti ? u ® minor. 5. The upper portion of the longus colli muscle, 
lower portion; the figure rests upon the seventh cervical vertebra. 
7. The scalenus posticus. 8. The rectus lateralis of the left side. 9. One of 
the mter-transversales muscles. 
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first rib, the niter-transverse muscles, and cervical vertebrae; and 
externally with the slemo-mastoid, omo-hyoid, and supra-scapular 
and posterior scapular arteries. 

The Loniius colli is a long and Hat. muscle, consisting of two por¬ 
tions. The upper arises from the auterior tubercle of' the atlas, and 
is inserted into the transverse processes of the third, fourth, and fifth 
cervical vertebra 1 . The lower portion arises from the bodies of the 
second, third, and fourth, and transverse processes of the fifth and 
sixth, and passes down the neck, to be inserted into the bodies of the 
three lower cervical and three upper dorsal vertebrae. We should thus 
arrange these attachments in a tabular form :— 

Origin. Insertion. 

tipper 1 ^ t |, ls < 3rd, 4th, and 5th transverse 

portion.) ' ' ' ( processes. 

. i "I 2nd, 3rd, and 4th bodies f 3 lower cervical vertebra 1 , 

iower i au( ] gjj, transverse pro- < bodies, 
por um.j ( . CSS t‘s . . . [3 upper dorsal, bodies. 

In general terms, the muscle is attached to the bodies and trans¬ 
verse processes of the six superior cervical vertebrae above, and to the 
bodies of the last three cervical and first three dorsal below. 

lletaliom .-—By its anterior surface with the pharynx, oesophagus, 
the sheath of the common carotid, internal jugular vein and pneuino- 
gastrie nerve, the sympathetic nerve, inferior laryngeal nerve, and 
inferior thyroid artery. By its posterior surface it rests upon the 
cervical and upper dorsal vertebrae. 

Actions .—The rectus antiens major and minor preserve the equi¬ 
librium of the head upon the atlas; and, acting conjointly with the 
longus colli, flex and rotate the head and the cervical portion of the 
vertebral column. The scalcni muscles, talcing their fixed point, from 
below, arc flexors of the vertebral column; and, from above, elevators 
of the ribs, and therefore inspiratory muscles. 

Eighth Group.—Muscles of the larynx. 

These muscles are described with the anatomy of the larynx, in 
Chapter X. 


MUSCLES OF THE TRUNK. 

The muscles of the trunk may be subdivided into four natural 
groups: viz., 

1. Muscles of the back. 

2. Muscles of the thorax. 

3. Muscles of the abdomen. 

4. Muscles of the perineum. 

1. Muscles of the Bach .—The region of the back, iu consequence 
of its extent, is common to the neck, the upper extremities, and the 
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abdomen. The muscles of which it is composed arc numerous, and 
may be arranged into six layers. 


First Layer. 
Trapezius. 

Latissimus dorsi. 

Second Layer. 
Levator auguli scapula:, 
lihomboideus minor, 
Rhomboideus major. 

Third Layer. 

Serratus posticus superior, 
Scrratus posticus inferior, 
Splenitis capitis, 

Splenitis colli. 

Fourth Layer. 
(Dorsal Group.) 
Sacro-liimbalis, 
Longissitnus dorsi. 

Spinalis dorsi. 

(Cervical Group.) 
Ccrvicalis ascendeus, 


Transvevsalis colli, 

Trachelo-masloidcus, 

Complcxus. 

Fifth Layer. 
(Dorsal Group.) 

Scmi-spinalis dorsi, 
fierni-spinalis colli. 

(Cervical Group.) 
Rectus atiticus major, 
Rectus anticus minor. 
Rectus lateralis, 

Obliquus inferior, 
Obliques superior. 

Sixth Layer. 

M ultifidus spintc, 
Levatoivi costarum, 
Supra-spinalis, 
Intcr-spinales, 
i uter-transversalcs. 


First Layer. 

Itisseetion. —The muscles of this layer arc to be dissected by making 
an incision along the middle line of the back, from the tubercle on the 
occipital bone to the coccyx. From the upper point of this incision 
carry a second along the side of the neck, to the middle of the 
clavicle. Interiorly an incision must be made from the extremity of 
the sacrum, along the crest of the ilium, to about its middle. Fo t 
convenience of dissection, a fourth may be carried from the middle 
of the spine to the acromion process. The integument and superficial 
fascia, together, arc to be dissected off the muscles in the course of 
their fibres, over the whole of this region. 

The Trapezius muscle (trapezium, a quadrangle with unequal sides) 
arises from the superior curved line of the occipital bone, from the 
ligamentum nuehac, supra-spiuous ligament, aud spinous processes of 
the last cervical and all the dorsal vertebrae. The fibres converge 
from these various points, and are inserted into the scapular third of 
the clavicle, the acromion process, and the whole length of the upper 
border of the spine of the scapula. The inferior fibres become tendi¬ 
nous, near the scapula, and glide over the triangular surface at the 
posterior extremity of its spine, upon a bursa mucosa. When the 
trapezius is dissected on both sides, the two muscles resemble a tra¬ 
pezium, or diamond-shaped quadrauglc, on the posterior part of the 
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Fig. ns.< 



* The first and second and part of the third layer of muscles of the back; 
the first layer being shown upon the right, and the second on the left side. 
1. The trapezius muscle. 2. The tendinous portion which, with a correspond¬ 
ing portion in the opposite muscle, forms the tendinous ellipse on the back of 
the neck. 3. The acromion process and spine of the scapula. 4. The latissimus 
dorsi muscle. 5. The deltoid. 6. The muscles of the dorsum of the scapula; 
infra-Bpinatus, teres minor, and teres major. 7. The obliquus externus muscle. 
8. The gluteus medius. 9. The glutei maximi. 10. The levator angull 
scapulae. 11. The rhomboideusminor. 12. The rhomboideus m^jor. 13. The 
splenius capitis; the muscle immediately above, and overlaid by the splenius, 
is the complexus. 14. The splenius colli, only partially seen; the common 
origin of the splenius is seen attached to the spinous processes below the 
lower border of the rhomboideus major. 15. The vertebral aponeurosis. 
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shoulders: hence the muscle was formerly named cucullaris (cnenllns, 
a monk’s cowl). The cervical and upper part of the dorsal portion 
of the muscle is tendinous at its origin, and forms, with the muscle 
of the opposite side, a kind of tendinous ellipse. 

Relations. —By its superficial surface with the integument ami 
superficial fascia, to which it is closely adherent by its cervical portion, 
loosely by its dorsal portion. By its deep surface , from above down¬ 
wards, with the complexus, splenius, levator anguli srapuhe, snpra- 
spinatus, a small portion of the serralus posticus superior, rhom- 
boideus minor, rhomboidcus major, intervertebral aponeurosis which 
separates it from the erector spitue, and with the latissimus dorsi. 
The anterior border of the cervical portion of this muscle forms the 
posterior boundary of the posterior triangle of the neck. The cla¬ 
vicular insertion of the muscle sometimes advances to the middle of 
the clavicle, or as far as the outer border of the sterno-mastoid, and 
occasionally it has been seen to overlap the latter. This is a point 
to be borne in mind in the operation for ligature of the subclavian 
artery. The spinal accessory nerve passes beneath the anterior 
border, near the clavicle, previously to its distribution to the muscle. 

The ligamentnm nucha is a thin aneolo-fibrous layer extended from 
the tubercle and spine of the occipital bou$, to the spinous process of 
Ihe seventh cervical vertebra, where it is continuous with the supra¬ 
spinous ligament. It is connected with the spinous processes of the 
rest of the cervical vertebra!, with the exception of the atlas, by 
means of a small fibrous slip which is sent off by each. It is the 
analogue of an important elastic ligament in animals. 

The Latissimus Doksi muscle covers the whole of the lower part 
of the buck and loins. It arises from the spinous processes of the six 
inferior dorsal vertebric, from all the lumbar and sacral spinous pro¬ 
cesses, from the posterior third of the crest of the ilium, and from the 
three lower ribs; the. latter origin takes place by muscular slips, 
which iiuligitatc with the external oblique muscle of the abdomen. 
The fibres from this extensive origin converge as they ascend, and 
cross the inferior angle of the scapula; they then curve around tin- 
lower border of the. teres major muscle, and terminate in a short 
quadrilateral tendon,* which lies in front of the tendon of the, teres, 
and is inserted- into the bicipital groove. A synovial bursa is inter¬ 
posed between the muscle and the lower angle of the scapula, and 
another between its tendon and that of the teres major. The muscle 
frequently receives a small fasciculus from the scapula as it crosses its 
inferior angle. 

_1G. The serratus posticus inferior. 17. The supra-spinatus muscle, i a. The 
infra-spinatus. ill. The teres minor muscle. 20. Tho teres major. 21. The 
long head of the triceps, passing between the teres minor and major to the 
upper arm. 22. The serratus magnus proceeding forwards from its origin 
at the base of the scapula. 28. The obliquus internus muscle. 

* A small muscular fasciculus from the pectoralis major is sometimes found 
connected with this tendon. 
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Halations. —By its superficial surface with the integument ami 
superficial fascia; the latter is very dense and fibrous in the lumbar 
region; and with the trapezius. By its deep surface from below up¬ 
wards, with the erector spime, serratus posticus inferior, intercostal 
muscles and ribs, rhomboideus major, inferior angle of the scapula, 
and teres major. The latissimus dorsi, with the teres major, forms 
the posterior border of the axilla. 

Second Layer. 

Dissection. —This layer is brought into view by dividing the two 
preceding muscles near their insertion, and turning them to the 
opposite side. 

The Levator anciii.i scapulas arises by distinct slips, from the 
posterior tubercles of the transverse processes of the four upper cer¬ 
vical vertebra, and is inserted into the upper angle and posterior 
border of the scapula, as far as the triangular smooth surface at the 
root of its spine. 

Halations. —By its superficial surface with the trapezius, sterno- 
mastoid, and integument. Bji its deep surface with the splcnius 
colli, transvcrsalis colli, qprviralis nscendens, scalenus posticus, and 
serratus posticus superior. The tendons of origin are interposed 
between the attachments of the scalenus posticus in front and the 
splenius colli behind. 

The Rhomboideus minor (rhombus, a parallelogram with four 
equal sides) is a narrow slip of muscle, detached from the rhomboideus 
major by a slight areolar interspace. It arises from the spinous pro¬ 
cess of the last cervical vertebra and ligamentum nucha;, and is 
inserted into the edge of the triangular surface, on the posterior 
border of the scapula. 

The Rhomboideus major arises from the spinous processes of 
Ihe. four upper dorsal vertebra and from the inter-spinous ligaments; 
it is inserted into the posterior border of the scapula as far as its 
inferior angle. The upper and middle portion of the insertion is 
effected by means of a tendinous band, which is attached in a longi¬ 
tudinal direction to the posterior border of the scapula. 

Relations. —By their superficial surface the two rhomboid muscles 
are in relation with the trapezius, and the rhomboideus major also 
with the latissimus dorsi and integument. By their deep surface 
they cover in the serratus posticus superior, part of the erector 
spime, the intercostal muscles and ribs. 

Third Layer. 

Dissection. —The third layer consists of muscles which arise from 
the spinous processes of the vertebral column, and pass outwards. It 
is brought into view by dividing the levator anguli scapula: near its 
insertion, and reflecting the two rhomboid muscles upwards from 
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their insertion into the scapula. The latter muscles should now he 
removed. 

The Serratus posticus superior is situated at the upper part 
of the thorax ; it arises from the ligamentum undue, the spinous 
process of the last cervical and thus* of the two upper dorsal vertebra. 
The muscle pnsscs obliquely downwards and outwards, and is inserted 
by four serrations into the upper border of the second, third, fourth, 
and fifth ribs. 

Relations .—By its superficial surface with the trapezius, rhom- 
boideus major and minor, and serratus rnagnus. lly its deep surface 
with the splenius, the upper part of the erector spina;, the intercostal 
muscles and ribs. 

The Sekuatus posticus inferior arises from the spinons pro¬ 
cesses and interspinous ligaments of the last two dorsal and two 
upper lumbar vertebra:, and passing obliquely upwards, is inserted, by 
four serrations into the lower border of the four lower ribs. Both 
muscles are. constituted by a thin aponeurosis for about half their 
extent. 

Relations .— By its superficial surface with the latissimus dorsi, its 
tendinous origin being inseparably connected with the aponeurosis of 
that muscle. By its deep surface with the aponeurosis of the 
obliquus inlemus, with which it is also efosely adherent; with the 
erector spitin', the intercostal muscles and lower ribs. The upper 
harder is continuous with a thin tendinous layer, the vertebral 
aponeurosis. The Vertebral aponeurosis is a thin membranous ex¬ 
pansion composed of longitudinal and transverse tibres, and extending 
the whole length of the thoracic region. It is attached mcsially to 
the spinous processes of the dorsal vertebra, and externally to the 
angles of the ribs; superiorly it is continued upwards beneath the 
serratus posticus superior, with the lower border of which it is some¬ 
times connected. It serves, to bind down the erector spina:, and 
separate it from the superficial muscles. 

The serratus posticus superior must be removed from its origin and 
turned outwards, to bring into view the whole extent of the splenius 
muscle. 

The Splenius muscle is single at its origin, but divides soon 
after into two portions, which are destined to distinct insertions. It 
arises from the lower half of the ligamentum nucha:, from the 
spinous process of the last cervical, and from the spinous processes 
and interspinous ligaments of the six upper dorsal vertebra; it divides 
as it ascends the neck into the splenius capitis and colli. The 
splenius capitis is inserted into the. rough surface of the occipital bone 
between the two curved lines, and into the mastoid portion of the 
temporal bone. 

The. splenius colli is inserted into the posterior tubercles of the 
transverse processes of the three or four upper cervical vertebra. 

Relations .—By its superficial surface with the trapezius, stemo- 
mostoid, levator anguli scapula:, rhoraboideus minor and major, and 
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serratus posticus superior. By its deep surface with the spinalis 
dorsi, longissimus dorsi, scmi-spinnlis colli, coraplcxus, trachelo- 
inustoid, and trausvcrsalis colli. The tcndous of insertion of the 
splenius colli arc interposed between the insertions «f the levator 
unguli scapulie in front, and the t*msversalis colli behind. 

The splcnii of opposite sides of the neck leave between them a 
triangular interval, in which the complcxus is seen. 

Fourth Layer. 

Dissection .—The two scrrali and two splcnii muscles must be re¬ 
moved by cutting them away from their origins and insertions, to 
bring the fourth layer into view. 

Three of these muscles: viz., saero-lumbalis, longissimus dorsi, and 
spinalis dorsi, are associated under the name of erector spiiuc. They 
occupy the lumbar and dorsal portion of the back. The remaining 
four are situated in the cervical region. 

The Sacho-mjmhalis and lonoissimus dorsi arise by a common 
origin from the posterior third of the crest of the ilium, from the 
posterior surface of the sacrpnT, and from the lumbar vertebrae: 
opposite the last rib a line of separation begins to be perceptible 
between the two muscles. The sacro-hmbalis is inserted by 
separate tendons into the angles of the six lower ribs. On turning 
the muscle a little outwards, a number of tendinous slips will be 
seen taking their origin from the ribs, and terminating in a muscular 
fasciculus, by which the saero-lumbalis is prolonged to the upper 
part of the thorax. This is the nmscnlus accessorius ad sacro¬ 
lumbal eta ; it arises from the angles of the six lower ribs, and is 
inserted by separate tendons into the angles of the six upper ribs. 

The lonc/issinws dorsi. is inserted into all the ribs, between their 
tubercles and angles. 

The Spinalis dorsi arises from the spinous processes of the two 
upper lumbar and two lower dorsal vertebral, and is inserted into the 
spinous processes of all the upper dorsal vertebra:; the two muscles 
form an ellipse, which appears to enclose the spinous processes of all 
the dorsal vertebra:. 

Relations .—The erector spinre muscle is in relation by its super¬ 
ficial surface (in the lumbar region) with the conjoined aponeurosis 
of the trausvcrsalis and internal oblique muscle, which separates it 
from the aponeurosis of the serratus posticus inferior, and from the 
longissimus dorsi; (in the dorsal region) with the vertebral 
aponeurosis, which separates it from the latissimus dorsi, trapezius, 
and serratus posticus superior, and with the splenius. By its deep 
surface (in the lumbar region) with the multifidus spinte, transverse 
processes of the lumbar vertebra:, and with the middle layer of the 
aponeurosis of the transversalis abdominis, which separates it from the 
quadratus lumborum; (in the dorsal region) with the multifidus 
spina’, semi-spiwdis dorsi, lcvatores costarum, intercostal muscles, and 
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ribs as far as their angles. Inlmmlly or mesiallv with the mnltifidus 
spiutc, ami seini-spinalis dorsi, which separate it from the spinout* 
processes and arches of the vertebra*,. 

Fig . $4 + 



* The fourth and fifth, and part of the sixth la,yer of the muscles of the 
back. 1. The common origin of the erector spina* muscle. 2. The sacro- 
lumbalis. 3. The longissimus dorsi. 4. The spinalis dorsi. 5. The cervicalis 
ascendens. 6. The transversalis colli. 7. The trachelo-mastoideus. 8. The 
complexus. 9. The transversalis colli, showing its origin. 10. The semi- 
spinalis dorsi. 11. The semispinaiis colli. 12. The rectus posticus minor. 
13. The rectus posticus major. 14. The obliquuH superior. 15. The obliquus 
inferior. 10. The mbltifidus spinee. 17. The levatores costarum. 18. Inter¬ 
transversal es. 19. The quadratus lumborum. 
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The two layers of aponeurosis of the transversalis abdominis, 
together with the spinal column in the lumbar region, and the 
vertebra] aponeurosis with the ribs and spinal column in the dorsal 
region, form a complete osseo-apoueurotie sheath for tlic'ercctor spinm. 

The Cekvjcalis ascknbkns «is the continuation of the sacro- 
lumhalis upwards into the neck. It arises from the angles of the 
four upper ribs, and is inserted by slender tendons into the posterior 
tubercles of the. transverse processes of the four lower ecrvical 
vertebra'. 

Uehdium. —By its superficial surface with the levator unguli 
scapula 1 •, by its deep surface with the upper intercostal muscles and 
ribs, anil with the intertransverse muscles; externally with the 
scalenus posticus; nnd internally with the transversalis colli. The 
tendons of insertion arc interposed between the attachments of the 
scalenus posticus and transversalis colli. 

The Tiiansveiisai.is count would appear to be the continuation 
upwards into the neck of the longissimus dorsi; it arises from the 
transverse processes of the third, fourth, fifth, and sixth dorsal verte¬ 
bra', and is inserted into the posterior tubercles of the transverse pro¬ 
cesses of the four or five inferior ecrvical vertebra:. 

Relations. —By its superficial, surface with the, levator anguli 
srapnlrc, splcnius and longissimus dorsi. By its deep surface with 
the complexus, trachelo-mastoideus and vertebra: ; externally with the 
mnsculus accessorius ad sacro-lumbalem, and ccrvicalis aseendeus; 
■internally with the trachelo-mastoideus and complexus. The tendons 
of insertion of this muscle are interposed between the tendons of 
insertion of the ccrvicalis aseendeus on the outer side, and those of 
origin of the trachelo-mnstoid on the inner side. 

The Tkachelo-mastoti) is likewise a continuation upwards from 
the longissimus dorsi. It is a very slender and delicate muscle, 
arising from the transverse processes of the, four upper dorsal aud 
four lower cervical vertebra;, and inserted into the mastoid process to 
the inner side of the digastric fossa. 

Relations. —The same as those of the preceding muscle, excepting 
that it is interposed between the transversalis colli and the com¬ 
plexus. Its tendons of attachment arc the most posterior of those 
which are connected with the posterior tubercles of the transverse 
processes of the cervical vertebra:. 

The Complexus is a large muscle, and with the splenius forms 
the great bulk of the back of the neck. It crosses the direction of 
the splenius, arising from the transverse processes of the four upper 
dorsal, and from the transverse nnd articular processes of the four 
lower cervical vertebra:, and is inserted into the rough surface on the 
occipital bone between the two curved lines, near the occipital spine. 
A large fasciculus of the complexus is so distinct from the principal 
mass of the muscle as to have led to its description as a separate 
muscle under the name of biventer cenicis. This appellation is not 
inappropriate, for the muscle consists of a central tendon, with two 
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fleshy bellies. The complexes is marked iu the upper part of the 
neck by a tendinous intersection. 

Relations. —liy its superficial surface with the trapezius, splcuius, 
trochelo-mastqid, trausversalis eolli, and longissimus dorsi. By its 
deep surface with the semi-spinalis dorsi and eolli, recti and obliqui. 
tt is separated from its fellow of the opposite side by the ligamentum 
riuchie, and from the semi-spinalis colli by the profunda cervieis 
artery and prineeps cervieis branch of the occipital, aud by the 
posterior cervical plexus of nerves. 

Fifth Layer. 

Dissection. —The muscles of the preceding layer are to be, removed 
by dividing them transversely through the middle, and turning one 
extremity upwards, the other downwards. In this way the whole of 
the muscles of the fourth layer may be got rid of, aud the remaining 
muscles of the spine brought into a state to be examined. 

The. Semi-spinales muscles arc connected with the transverse 
and spinous processes of the vertebra;, spanning one-half of the 
vertebral column; hence their name, semi-spinales. 

The Semi-spinalis dorsi arises from the transverse processes of 
the six lower dorsal vertebral, aud is inserted into the spinous pro¬ 
cesses of the four upper dorsal and two lower cervical vertebra;. 

The Semi-spinalis colli arises from the transverse processes of 
the four upper dorsal vertebra, and is inserted into the spinous pro¬ 
cesses of the four upper cervical vertebra, commencing with the axis. 

Relations. —By their superficial surface the semi-spinales are ill 
relation from below upwards with the spinalis dorsi, longissimus 
dorsi, complexus, splcuius, with the profunda cervieis aud prineeps 
cervieis artery, and posterior cervical plexus of nerves. By their 
deep surface with the multilidus spina; muscle. 

Occipital Group. —This group of small muscles is intended for the 
varied movements of the cranium on the atlas, and the atlas ou the 
axis. 

The Rectus posticus major arises from the spinous process of 
the axis, and is inserted into the inferior curved line of the occipital 
bone. 

The Rectus posticus minor arises from the spinous tubercle of 
the atlas, and is inserted into the rough surface on the occipital bone, 
beneath the inferior curved line. 

The Rectus lateralis is extended between the transverse pro¬ 
cess of the atlas aud the occipital bone; it arises from the tranvorse 
process of the atlas, and is inserted into the rough surface of the 
. occipital bone, externally to the condyle. 

The Om. kill's inferior arises from the spinous process of the 
axis, and passes obliquely outwards to be inserted into the extremity 
of the transverse process of the atlas. 

The OBLiauus superior arises from the extremity of the trans- 
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verse process of the atlas, and passes obliquely inwards to be inserted 
into the rough surface of the occipital bone, between the curved lines. 

Relations. —By their superficial surf are the recti and obliipii are in 
relation with a strong aponeurosis which separates them from the eom- 
plexus. By their deep surface with the atlas and axis, and their articu¬ 
lations. The rectus posticus major partly covers in the rectus minor. 

The rectus lateralis is in relation by its anterior surface with tile 
internal jugular vein, and by its posterior surface with the vertebral 
artery. 

Sixth Layer. 

Dissection. —The scmi-spinalcs muscles must both be removed to 
obtain a good view of the rnultifidus spinie, which lies beneath them, 
and lills up the concavity between the spinous and transverse pro¬ 
cesses, the whole length of the vertebral column. 

The lli i.niTDUS spina-; consists of a great number of fleshy fasci¬ 
culi extending between the transverse and spinous processes of the 
vertebra;, from the sacrum to the axis. Each fasciculus arises from a 
transverse process, and is inserted into the spinous process of the 
lirst or second vertebra above. Some deep fasciculi of tho multilidus 
spinie buve recently been described by Theile under the name of 
ro/a/ores spina’. 

Relations. —By its superficial surface with the lougissimus dorsi, 
seini-spinalis dorsi, and scmi-spinalis eolli. By its deep surface with 
the arches and spinous processes of the vertebral column, and in the 
cervical region with the ligamcutum nucloc. 

The Levatoiius costahum, twelve in number on each side, arise 
from the transverse processes of the dorsal vertebra, and pass ob¬ 
liquely outwards and downwards to be Inserted into the rough surface 
between the tubercle and angle of tile rib below them. The first of 
these muscles arises from tho transverse process of the last cervical 
vertebra, andthe last from that of the eleventh dorsal. The levatorcs 
of the inferior ribs, besides the distribution here described, send a 
fascieidns downwards to the second ril) below their origin, and con¬ 
sequently are inserted into two ribs. 

Relations. —By their superficial surface with the lougissimus dorsi 
and sacro-lumbaiis. By their deep surface with the intercostal 
muscles and ribs. 

The SuriiA-si'iNAi.is is a small and irregular muscle lying upon 
the spinous processes in the cervical region, and composed of several 
fasciculi. The fasciculi arise from the inferior cervical and superior 
dorsal vertebra;, and are inserted into the spinous process of the axis, 
b'rom its analogy to the spinalis dorsi this muscle has been named 
spinalis colli. It is sometimes wanting. 

The Intehspinales are small muscular slips arranged in pairs and 
situated between the spinous processes of the vertebra. In the cer¬ 
vical region there are six pairs of these muscles, the first being placed 
between the axis and third vertebra, and the sixth between the last 
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cervical and first dorsal. In the dorsal region -, rudiments of these 
muscles are occasionally met with between the upper and lower verte¬ 
bras, but arc absent in the rest. In the lumbar region there are six 
pairs of interspinales, the first pair occupying the iuterspinous space 
between the last dorsal and first lumbar vertebra, and the last the 
space between the fifth lumbar and sacrum. They arc thin and im¬ 
perfectly developed. Rudimentary interspinales are occasionally met 
with betweeu the lower part of the sacrum and the coccyx; these are 
the analogues of the caudal muscles of brutes; in man they have been 
named collectively the extensor eoe.cggis. 

The Intkrtransvkrsa ees are small quadrilateral muscles situated 
between the transverse processes of the vertebra:. In the cervical 
region they are arranged in pairs corresponding with the double con¬ 
formation of the transverse processes, the vertebral artery aud anterior 
division of the cervical nerves lying between them. The rectus 
anticus minor and rectus lateralis represent the intertransvcrsales 
between the athis and cranium. In the dorsal region, the anterior 
intertransvcrsales are represented by the intercostal muscles, while the 
posterior are mere teudinous bands, muscular only between the first 
aud last vertebras. In the lumbar region ., the anterior intertrans- 
versales are thin, and occupy only part*of the space between the trans¬ 
verse processes. Analogues of posterior intVrtransversales exist "in the 
form of small muscular fasciculi (iuterobliqui) extended between the 
rudimentary posterior transverse processes of the lumbar vertebra:. 

With regard to the origin and insertion of the muscles of the hack, 
the student should he informed that no exact regularity attcuds their 
attachments. At the best, a knowledge of their precise connexions, 
even were it. possible to retain it., would be but a barren information, 
if not absolutely injurious, as tending to exclude more valuable learn¬ 
ing. I have therefore endeavoured to arrange a plan, by which they 
may be more easily recollected, by placing them in a tabular form 
(p. 208), that the student may see, at a glance, the origin aud inser¬ 
tion of each, aud compare the natural grouping and similarity of 
attachments of the various layers. In this manner, also, their 
actions will he better comprehended, and learnt with greater facility. 

Actions .—The upper fibres of the trapezius draw the shoulder 
upwards and backwards; the middle fibres, directly backwards; and 
the lower, downwards and backwards. The lower fibres also act by 
producing rotation of the scapula upon the chest. If the shoulder be 
fixed, the upper fibres will Hex the spine towards the corresponding 
side. The latissimus dorsi is a muscle of the arm, drawing it back¬ 
wards and downwards, and at tin* same time rotating it inwards; if 
the arm be fixed, the latissimus dorsi will draw the spine to that side, 
and,' raising the lower ribs, be an inspiratory muscle; and if both 
arms be fixed, the two muscles will draw the whole trunk'forwards, as 
in climbing or walking on crutches. The levator nnguli scapula: lifts 
the upper angle of the scapula, and with it the entire shoulder, and 
the rhomboidei carry the scapula and shoulder upwards and backwards. 
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ORIGIN. 


Layers. 

Spinous 

Processes. 

Transverse 

Processes. 

Ribs. 

Additional. 

Is* Layer. 



' 


Trapezius . . { 

last cervical, 


; 

occipital bone and 

12 dorsal 

)• 

• *\ 

ligamentum nuulm> 

Latissimus dorsi . j 

6 lower dorsal, 

5 lumbar 

}• ■ • 

3 lower 

sacrum and ilium. 

2nd Layer. 





Levator anguli i 

scapula: . . . J 


4 upper cervical 



Rhomboideus minor { 

lig. nucha; and 
last, cervical 

}• • ■ 



Rhomboidcus major 

4 upper dorsal 




3rd Layer. 





Serratus posticus f 

lig. nuchse, 

1- 




2 upper dorsal 

j 



Serratus posticus \ 

2 lower dorsal. 




inferior . . . J 

2 upper lumbar 

}■ 



Splcnius capitis . f 
Splenius colli . . | 

lig. nucha;, 
last cervical, 

6 upper dorsal 

} ■ 

• 


Ath Layer. 

* 




Sacro-luinbalis 
Accessorius ad 


f 

angles of 

sacrum and ilium 
\ 

sacrn-lumhalem . J 
Longissimus dorsi . 
Spinalis dorsi . . { 

2 low er dorsal, 

2 upper lumbar 

■{ 

} : : : 

G lower 
• ■{ 

). . . 

sacrum & lumbar' 
vertebra: . 

Ccrvicalis ascendcns 


• ■ •{ 

angles of 
4 upper 

}. . . 

Transversalis colli . 

■ • •{ 

3rd, 4th, 5th, 
and Gth dorsal 

4 upper dorsal, 

}■ ■ 


Trachelo-rnastoideus 


4 lower cervical 



Complcxus 

• ■ ■{ 

4 upper dorsal, I \ 

4 lower cervical; > ' 


5 th Layer. 





Semi-spinalis dorsi 


G lower dorsal 



Semi-spinalis colli . 
Rectus posticus ms^jor 

axis 

4 upper dorsal 



Rectus posticus minor 
Rectus lateralis 

atlas 

atlas 



Obliquus inferior . 

axis 



Obliquus superior . 

y . 

atlas 



fi 1h Layer. 





Multifidus spiiue . 

Levatores costarum 
Supra-spinalis 

. . .{ 
«{ 

cervical 

from sacrum to 
3rd cervical 
last cervical and 
eleven dorsal 

}• ■ 

}• • 


Inter»spinales 
lnter-transversales. 

cervical & lumbar 

cervical & lumbar 
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INSERTION. 


Spinous Processes. 

Transverse 

Processes. 

Ribs. 

Additional. 



. . . .{ 

. . . .{ 

clavicle and spine of 
the scapula, 
posterior bicipital 
ridge of the humerus, i 



. . . .{ 

angle and base of the 
scapula. 

base of the scapula, 
base of the scapula. 


’ 

2nd, 3rd, 4th, and 5th. 



4 upper cervical 

4 lower ribs. . 

. , . .{ 

occipital and mastoid 
portion of temporal 
bone. 

. 

8 upper dorsal. 

. . . 

• • ■{ 

4 lower cervical. 

angles of 6 lower, 
angles of 6 upper, 
all the ribs between the 
tubercles and angles. 


. 

4 lower cervical. 

. . . .{ 

mastoid process, 
occipital bone between 
the curved lines. 

f 4 upper dorsal, 

X 2 lower cervical, 
f 4 upper cervical, 
l except atlas. 

. 

.... 

. 

. 

: : : 

atlas. 


occipital bone, 
occipital bone, 
occipital bone. 

occipital bone. 

r from last lumbar 
l to axis. 

cervical. 

cervical & lumbar. 

. . .{ 

cervical & lumbar. 

all the ribs between the 
tuberclw and angles. 
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MUSCLES OF THE BACK. 


In examining the foregoing table, the student will observe the 
constant recurrence of the number four in the origin and insertion of 
the muscles. Sometimes the four occurs at the top or bottom of a 
region of the spine, and frequently includes a part of two regions, 
and takes two from each, as in the case of the serrati. Again, he 
will perceive, that the muscles of the upper half of the table take their 
origin from spinous processes, and pass ontwnrds to transverse, 
whereas the lower half arise mostly from transverse processes. To 
the student we commit these reflections, and leave it to the peculiar 
tenor of his own mind to make such arrangements as will be best 
retained by his memory. 

The serrati are respiratory muscles acting in opposition to each 
other, the serratus posticus superior drawing the ribs upwards, and 
thereby expanding the chest; and the inferior drawing the lower ribs 
downwards, and diminishing the cavity of the chest. The former is 
an inspiratory, the latter an expiratory muscle. The splcnii muscles 
of one side draw the vertebral column backwards and to one side, and 
rotate the head towards tin; corresponding shoulder. The muscles of 
opposite sides, acting together, will draw the head directly backwards. 
They arc the natural antagonists of the stcriio-mastoid muscles. 

The sacro-lumbalis with its accessory muscle, the longissimus dorsi, 
and tl?e spinalis dorsi, arc known by the general term of erectores 
spina, which sufficiently expresses their action. They keep the spine 
supported in the vertical position by their broad origin from below', 
and by means of their insertion, by distinct tendons, into the ribs and 
spinous processes. Being made up of a number of distinct fasciculi, 
which alternate in their actions, the spine is kept erect without 
fatigue, even when they have to counterbalance a corpulent abdominal 
development. The continuations upwards of these muscles into the 
ueck preserve the steadiness and uprightness of that region. When 
the muscles of one side act alone, the neck is rotated upon its axis. 
The complerus, by being attached to the occipital bone, draws the 
head backwards, and counteracts the muscles on the anterior part of 
the neck. It. assists also in the rotation of the head. 

The semi-spinnles and mnllijidus spina muscles act directly on the 
vertebra-, and contribute to the general action of supporting the 
vertebral column erect. 

The four little muscles situated between the occiput and the first 
two vertebrse, effect the various movements between these bones; the 
recti producing the antero-posterior actions, and the obliqui the 
rotatory motions of the ntlas on the axis. 

The actions of the remaining muscles of the spine, the supra- and 
inter-spinules and inter-trmmersales, are expressed in their names. 
They approximate their attachments and assist the more powerful 
muscles in preserving the erect position of the body. 

The levatores costarum raise the posterior parts of the ribs, and 
are probably more serviceable in preserving the articulation of the ribs 
from dislocation, than in raising them in inspiration. 
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MUSCLES OF THE THORAX. 

The principal muscles situated on the thorax belong in their actions 
to the upper extremity, with which they will be described. They are 
the pectoralis major and minor, subclavius and serratusmagnus. The 
true thoracic muscles are few in number, and appertain exclusively to 
the actions of the ribs ; they arc, the— 

Intercostales externi, 

Intercoslales intend. 

Triangularis stern i. 

The intercostal muscles are two planes of muscular and tendinous 
fibres directed obliquely between the adjacent ribs and closing the in¬ 
tercostal spaces. They are seen partially upon the removal of the 
pectoral muscles, or upon the inner surface of the chest. The trian¬ 
gularis slcrni is within the, chest, and requires the removal of the 
anterior part of the thorax to bring it into view. 

The Intercostales Externi, eleven on each side, commence 
posteriorly at the tubercles of the ribs, and advance forwards to the 
costal cartilages where they terminate in a.tliin aponeurosis which is 
continued onwards to the sternum. Their fibres are directed obliquely 
downwards and inwards, pursuing the, same line with those of the ex¬ 
ternal oblique muscle of the abdomen. They are thicker than the in¬ 
ternal iutercostals. 

The Intercostales Intern], also eleven on each side, commence 
anteriorly at the sternum, and extend backwards as far as the angles 
of the ribs, whence they are prolonged to the vertebral column by a 
thin aponeurosis. Their fibres are directed obliquely downwards and 
backwards, and correspond in direction with those of the internal ob¬ 
lique muscle of the abdomen. The two muscles cross each other in 
the direction of their iihres. 

In structure the intercostal muscles consist of an admixture of 
muscular and tendinous Iihres. They arise from the two lips of the 
lower border of the ribs, the external from the outer lip, the internal 
from the inner, and are inserted into the upper border. 

Relations.—'We external iutercostals, by their external surface , 
with the muscles which immediately invest the chest, viz., the pccto- 
ralis major and minor, the serratus magnus, scrratus posticus superior 
and inferior, scalenus posticus, sacro-lumbalis, and lougissimus dorsi, 
with their continuations, the ccrvicalis ascendtms and transvcrsalis 
colli; the levatores costarum, and the obliquus externus abdominis. 
By their internal surface with the internal intereostals, the intercostal 
vessels and nerves, and a thin aponeurosis, and posteriorly with the 
pleura. The internal iutercostals, by their external surface with the 
external intereostals, and intercostal vessels and nerves; by their in¬ 
ternal surface with the pleura costalis, the triangularis sterni, and 
diaphragm. 

r 2 
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Connected with the internal intercostals are a variable number of 
muscular fasciculi which pass from the inner surface of one rib near 
its middle to the next or next but one below; these are the subcostal, 
or more correctly, the infracostal muscles. ■ 

The Till ANGUi.AUis stebni, situated upon the inner wall of the 
front of the eliest, arises by a thin aponeurosis from the side of the 
sternum, ensiform cartilage, and sternal extremities of the costal car¬ 
tilages ; and is inserted by fleshy dictations into the cartilages of 
the third, fourth, fifth, and sixth ribs, and often into that of the 
second. 

Relations. —By its external surface with the sternum, the ensiform 
cartilage, the costal cartilages, internal intercostal muscles, and in¬ 
ternal mammary vessels. By its internal surface with the pleura 
costalis, the areolar tissue of the anterior mediastinum, and the 
diaphragm. The lower fibres of the triangularis sterni are continuous 
with those of the diaphragm. 

Actions. —The intercostal muscles raise the ribs when they act from 
above, and depress them when they take their fixed point from below. 
They arc, therefore, both inspiratory and expiratory muscles. The 
triangularis sterni draws down the costal cartilages, and is therefore 
an expiratory muscle. 


MUSCLES OF THE ABDOMEN. 

The muscles of this region are, the— 

Obliqnus exteruus (desccndcns), 

Obliquus interims (aseendens), 

Cremaster, 

Transversalis, 

Beet us, 

Pyramid; dis, 

Quadratus lumborum, 

Psoas parvus. 

Diaphragm. 

Dissection. —The dissection of the abdominal muscles is to be com¬ 
menced by making three incisions:—The first, vertical, in the middle 
line, from over the lower part of the sternum to the pubes; the 
second, oblique, from the umbilicus, upwards and outwards, to the 
outer side of the chest, as high as the fifth or sixth rib; and the third, 
oblique, from the umbilicus, downwards and outwards, to the middle 
of the crest of the ilium. The three flaps included by these incisions 
should then be dissected back in the direction of the fibres of the ex¬ 
ternal oblique muscle, beginning at the angle of each. The integu¬ 
ment and superficial fascia should be dissected off together so as to 
expose the fibres of the muscles at once. 

If the external obliqne muscle be dissected on both sides, a white 
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tendinous line will be seen along the middle of the abdomen, extend¬ 
ing from the ensiform cartilage to the os pubis ; this is the linen alba. 
A little external to it, on each side, two curved lines will be observed 
extending from the sides of the chest to the os pubis, and bounding 
the recti muscles: these are the linear semilunares. Some transverse 
lines, Hnete iransver.nr, three or four in number, connect the linen- 
semilunares with the lincu alba. 

The Externa i, oui.iaiJF, muscle (oiliqtms exfertms abdominis , 
descenders ) is the external flat muscle of the abdomen. Its name is 
derived from the obliquity of its direction, and the descending course 
of its fibres. It arises by fleshy digitations from the external surface 
of the eight inferior ribs; the five upper digitations being received 
between corresponding processes of the serratus magnus, and the three 
lower of the latissiinus dorsi. Soon after its origin it spreads out 
into a broad aponeurosis, whieh is inserted into the outer lip of the 
crest of the ilium for one half its length, the anterior superior spinous 
process of the ilium, spine of the os pubis, pectineal line, front of the 
os pubis, and linen alba. 

The lower border of the aponeurosis, which is stretched between 
the anterior superior spinous process »f the ilium and the spine of the 
os pubis, is round from being folded inwards, and forms Poupart’s 
ligament; the insertion into the pectineal line is Gimbernat's ligament. 

Just above the crest of the os pubis is the external abdominal ring, 
a triangular opening formed by the separation of the fibres of the apo¬ 
neurosis of the external oblique. It is oblique in its direction, and 
corresponds with the course of the. fibres of the aponeurosis. If is 
bounded below by the crest of the os pubis; on either side, by the 
borders of the aponeurosis, which are called pillars ,- and above by some 
curved fibres ( inter-columnar) which originate from Poupart’s ligament, 
and cross the upper angle of the ring, so as to give it strength. The 
external pillar, which is at the same time inferior from the obliquity 
of the opening, is inserted into the spine of the os pubis ; the internal 
or superior pillar forms an interlacement with its fellow of the opposite 
side over the front of the symphysis pubis. The external abdominal 
ring gives passage to the spermatic cord in the male, and the round 
ligament in the female; they are both invested in their passage through 
it by a thin fascia derived from the edges of the ring, and called inter- 
columnar fascia, or fascia spermatica. 

The pouch of inguinal hernia, in passing through this opening, re¬ 
ceives the inter-columnar fascia as one of its coverings. 

Relations. —By its external surface with the superficial fascia and 
integument, and with the cutaneous vessels and nerves, particularly 
the superficial epigastric and superficial circumflexa ilii vessels. It is 
generally overlapped posteriorly by thelatissimus dorsi. By its internal 
surface with tho internal oblique, the lower part of the eight inferior 
ribs and intercostal muscles, the cremaster, the spermatic cord in the 
male, and the round ligament in the female. The upper border of the 
external oblique is continuous with the pectoralis major. 
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Fig. 95 * 



* The muscles of the anterior aspect of the trunk; on the left side the 
superficial layer is seen, and on the right the deeper layer. 1. The pectoralis 
major muscle. 2. The deltoid; the interval between these muscles lodges the 
.cephalic vein. 3. The anterior border of the latissimus dorsi. 4. The serra¬ 
tions of the serratus magnus. 5. The subclavius muscle of the right side. 
6. The pectoralis minor. 7. The coraco-brachialis muscle. 8. The upper 
part of the biceps muscle, showing its two heads. 9. The coracoid process of 
the scapula. 10. The serratus magnus of the right side. 11. The external 
intercostal muscle of the fifth intercostal space. 12. The external oblique 
muscle. 13. Its aponeurosis; the median line to the right of this number is 
the linea alba; the flexuous line to its left is the linea semilunaris; and the 
transverse lines above and below the number, the line® transversae. 14. Pou- 
part’s ligament. 15. The external abdominal ring; the margin above the 
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The external oblique is now to be removed by making an incision 
across the ribs, just below its origin, to its posterior border ; and an¬ 
other along Poupart’s ligament and the crest of the ilium. Poupart’s 
ligament should be left entire, as it gives attachment to the next 
muscles. The muscle may then be turned forwards towards the linen 
alba, or removed altogether. 

The Internal oblique muscle ( obliqmts interims abdominis, 
ascendens) is the middle hat muscle of the abdomen. It arises from 
the outer half of Poupart’s ligament, from the middle of the crest of 
the ilium for two-thirds of its length, and by a thin aponeurosis from 
the spinous processes of the lumbar vertebne. Its fibres diverge from 
their origin, so that those from Poupart’s ligament curve downwards, 
those from the anterior part of the crest of the ilium pass transversely, 
and the rest ascend obliquely. The muscle is inserted into the pecti¬ 
neal line and crest of the os pubis, linea alba, and lower borders of 
the five inferior ribs. 

Along the upper three-fourths of the linea semilunaris, the aponeu¬ 
rosis of the internal oblique separates into two lamella;, which pass 
one in front and the other behind the rectus muscle to the linea alba, 
where they are inserted; along the. lower fourth, the aponeurosis 
passes altogether in front of the rectus without separation. The two 
layers, which thus enclose the rectus, form for it a partial sheath. 

The lowest fibres of the internal oblique are inserted into the pecti¬ 
neal line of the os pubis in common with those of the (ransversalis 
muscle. Hence , the tendon of this insertion is called the conjoined 
tendon of the internal oblique and transversalis. This structure cor¬ 
responds with the external abdominal ring, and forms a protection to 
what would otherwise be a weak point in the abdomen. Sometimes 
the tendon is insufficient to resist the pressure from within, and 
becomes forced through the external ring; it then forms the distinc¬ 
tive covering of direct inguinal hernia. 

The spermatic cord passes beneath the arched border of the internal 
oblique muscle, between it and Poupart’s ligament. During its pas¬ 
sage some fibres are given off from the lower border of the muscle, 
which accompany the cord downwards to the testicle, and form loops 
around it; this is the cremaster muscle. In the descent of oblique 
inguinal hernia, which travels the same course as the spermatic cord, 
the cremaster muscle forms one of its coverings. 

ring is the superior or internal pillar; the margin below the ring, the inferior 
or external pillar; the curved iutercolumnar fibres are seen proceeding 
upwards from Poupart’s ligament to strengthen the ring. The numbers l| 
and 15 are situated upon the fascia lata of the thigh; the opening immediately 
to the left of 15 is the saphenous opening. 1G. The rectus muscle of the right 
side brought Into view by the removal of the anterior segment of its sheath: 
* the posterior segment of its sheath with the divided edge of the anterior 
segment. 17. The pyramidalis muscle. 18. Tho internal oblique muscle. 
19. The conjoined tendon of the internal oblique and transversalis descend¬ 
ing behind Poupart’s ligament to the pectineal line. 20. The arch formed 
between the lower curved border of the Internal oblique muscle and Poupart’s 
ligament; it Is beneath this arch that the spermatic cord and hernia pass. 
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The Cremaster, considered as a distinct muscle, arises from the 
middle of Poupart’s ligament, and forms a series of loops upon The 
spermatic cord. A few of its fibres are inserted into the tunica 
vaginalis, the rest ascend along the inner side of the cord, to lie in¬ 
serted, with the conjoined tendon, into the pectineal line of the os 
pubis. 

.Relations .—The internal oblique is in relation by its external sur¬ 
face with the external oblique, latissimus dorsi, spermatic cord, and 
external abdominal ring, lty its internal surface with the transver- 
salis muscle, the fascia trausversalis, the internal abdominal ring, and 
spermatic cord. By its lower and arched border with the spermat ie 
cord. It forms by this border the upper boundary of the spermatic 
canal. 

The cremaster is in relation by its external surface with the aponeu¬ 
rosis of the external oblique and inter-columnar fascia; and by its 
internal surface with the fascia propria of the spermatic cord. 

The internal oblique muscle is to be removed by separating it from 
its attachments to the ribs above, and to the crest of the ilium and 
l’oupart's ligament below. Jt should be divided behind by a vertical 
incision extending from the last, rib to the crest of the ilium, as its 
lumbar attachment cannot at present be examined. 'The muscle is 
then to lie turned forwards. Some degree of care will be required in 
performing this dissection, from the difficulty of distinguishing be¬ 
tween this muscle and the one beneath. A thin layer of areolar tissue 
is all that separates them for the greater part of their extent. Near 
the crest of the ilium the circumfiexa ilii artery ascends between the 
two muscles, and forms a valuable guide to their separation. Just 
above l’onpart’s ligament they are so closely connected, that it is im¬ 
possible. to divide them. 

The Tkansvkksalis is the internal flat muscle of the abdomen; it 
is transverse in the direction of its fibres, as is implied in its name. 
It arises from the outer third of Poupart’s ligament, from the internal 
lip of the crest of the ilium, its anterior two-thirds; from the spinous 
and transverse processes of the lumbar vertebra 1 , and from the inner 
surfaces of the six inferior ribs, iudigitating with the diaphragm. Its 
lower fibres curve downwards, to be inserted, with the lower fibres of 
the internal oblique, into the pectineal line, and form the conjoined 
tendon. Throughout the rest of its extent it is inserted into the. 
crest of the os pubis and linea alba. The lower fourth of its aponeu¬ 
rosis passes in front of the rectus to the liuca alba; the upper 
three-fourths, with the posterior lamella of the internal oblique 
behind it. 

The posterior aponeurosis of the trnnsversalis divides into three 
lamellae;— anterior, which is attached to the bases of the transverse 
processes of the lumbar' vertebra; middle, to the apices of the trans¬ 
verse processes; and posterior, to the apices of the spinous processes. 
The anterior and middle lamellaj enclose the quadratus lumborum 
muscle; the middle and posterior, the erector spince. The union of 
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the posterior lamella of the trailsversalis witli the posterior aponeu¬ 
rosis of the internal oblique, serratus posticus inferior, and latissinms 
dorsi, constitutes the lumbar fascia. 

lte/a(ious.~r-V>y its external surface with the internal oblique, the 
internal surfaces of the lower ribs, and internal intercostal muscles. 

Fig. 9(i.* 





* A lateral view of the trunk of the body, showing its muscles, and particu¬ 
larly the transvcrsalis abdominis. 1. The costal origin of the latissimus dorsi 
muscle. 2. The serratus magnus. 3. The upper part of the external oblique 
muscle, divided in the direction best calculated to show the muscles beneath 
without interfering with its indigitations with the serratus magnus. 4. Two 
of the external intercostal muscles. 5. Two of the internal intevcostals. 
(>. The transversalis muscle. 7. Its posterior aponeurosis. 8. Its anterior 
aponeurosis forming the most posterior layer of the sheath of the rectus. 
9. The lower part of the left rectus with the aponeurosis of the transversalis 
passing in front. 10. The right rectus muscle. 11. The arched opening left 
between the lower border of the transversalis muscle and Poupart’s ligament, 
through which the spermatic cord and hernia, pass. 12. The gluteus maximus, 
medius, and tensor vaginse femoris muscles invested by fascia lata. 
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By its internal, surface with the transversalis fascia, which separates 
it from the peritoneum, with the psoas magnus, and with the lower 
part of the rectus aud pyramidalis. The spermatic cord and obliqne 
inguinal hernia pass beneath the lower border, but hive no direct 
relation with it. 

To dissect the rectum muscle, its sheath should be opened by a 
vertical incision extending from over the cartilages of the lower ribs 
to the front of the os pubis. The sheath may then be dissected off 
and turned to either side; this is easily done excepting at the lineie 
transversic, where a close adhesion subsists between the muscle and 
the external boundary of the sheath. The sheath contains the rectus 
and pyramidalis muscle. 

The Kectiis muscle arises by a double tendon from the front aud 
crest of the os pubis, and is inserted into the cartilages of the fifth, 
sixth, and seventh ribs. It is traversed by several tendinous inter¬ 
sections, called linen; transverse;. Oue of these is situated at the 
umbilicus, one over the ensiform cartilage, and one midway between 
these points; when a fourth exists, it is situated below the umbilicus. 
They are vestiges of the abdominal ribs of reptiles, and very rarely 
extend completely through the muscle. 

Relations. —By its external surface with the anterior lamella of 
the aponeurosis of the internal obliqne, below with the aponeurosis of 
the transversalis, and with the pyramidalis. By its internal surface 
with the ensiform cartilage, the cartilages of the fifth, sixth, seventh, 
eighth and ninth ribs, with the posterior lamella of the internal 
oblique, the peritoneum, and the epigastric artery and veins. 

The Pyramidalis muscle arises from the crest of the os pubis in 
front of the rectus, and is inserted into the lines alba at about mid¬ 
way between the umbilicus and the os pubis. It is enclosed in the 
same sheath with the rectus, and rests against the lower part of that 
muscle. This muscle is sometimes wanting. 

The rectus may now be divided across the middle, and the two 
ends drawn aside for the purpose of examining the mode of formation 
of its sheath. 

The sheath of the rectus is formed, in front, for the upper three- 
fourths of its extent, by the aponeurosis of the external oblique and 
the anterior lamella of the internal oblique, and behind by the poste¬ 
rior lamella of the internal oblique and the aponeurosis of the trans¬ 
versalis. At the commencement of the lower fourth, the posterior 
wall of the sheath terminates in a thin curved margin, the aponeuroses 
of the three muscles passing altogether in front of the rectus. 

The next two muscles can he examined only when the viscera of 
the abdomen are removed. To see the quadratus lumborum, it is also 
necessary to divide and draw aside the psoas muscle and the anterior 
lamella of the aponeurosis of the transversalis. 

The Quadrates lumborum muscle is concealed from view by the 
anterior lamella of the aponeurosis of the transversalis muscle, which 
is inserted into the bases of the transverse processes of the lumbar 
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vertebra-. When this lamella is divided, the muscle will be seen to 
consist of two portions—one, the external, arising from the ilio¬ 
lumbar ligament and crest of the ilium for two inches in exteut,, and 
inserted into Abe apices of the transverse processes of the four upper 
lumbar vertebra! (sometimes also the last dorsal) and last rib; the 
other, the inner and anterior portion arises by tendinous slips from 
the transverse processes of the three or four lower lumbar vertebra;, 
and passes upwards to be inserted into the lower border of the last 
rib. If the muscle be cut across or removed, the middle lamella of 
the transversalis will be seen attached to the apices of the transverse 
processes; the i|uadratus being enclosed between the two lamella- as 
in a sheath. 

Relations .—Enclosed in the sheath formed by the transversalis 
muscle, it is in relation, in front, with the kidney, the colon, the 
psoas magnus, and the diaphragm. Behind, but also separated by its 
sheath, with the erector spina.*. 

The I’soas parvus arises from the last dorsal and first- lumbar 
vertebra and from the intervertebral substance between them, and 
terminates in a long slender tendon which expands iuferiorly and is 
inserted into the ilio-pectinoal line and eminence. The tendon is 
continuous by its outer border with the iliac fascia. , 

Relations .—It rests upon the psoas magnus, and is covered in by 
the peritoneum; superiorly it passes beneath the ligamcntum urcua- 
tum of the diaphragm. It is of rare occurrence. 

Diaphragm. —To obtain a good view of this important inspiratory 
muscle, the peritoneum should be dissected from its under surface. 
It is the muscular septum between the thorax and abdomen, and is 
composed of two portions, a greater and a lesser muscle. The greater 
muscle arises from the ensiform cartilage; from the inner surfaces of 
the six inferior ribs, indigitating with the transversalis; and from the 
ligamcntum arcuatum externum and iptcruum. 1'rorti these points, 
which form the internal circumference of the trunk, the fibres con¬ 
verge and are inserted into the central tendon. 

The ligamcntum arcuatum externum is the upper border of the an¬ 
terior lamella of the aponeurosis of the transversalis: it arches across 
the origin of the quadrntus lumborum muscle, and is attached by one 
extremity to the base of the transverse process of the first lumbar 
vertebra, and by the other to the apex and lower margin of the last rib. 

The ligamcntum arcuatum internum, or propriutn, is a tendinous 
arch thrown across the psoas magnus muscle as it emerges from the 
chest. It is attached by one extremity to the base of the transverse 
process of the first lumbar vertebra, and by the other is continuous 
with the tendon of the lesser muscle opposite the body of the second. 

The tendinous centre of the diaphragm is shaped like a trefoil leal', 
of which the central leaflet points to the ensiform cartilage, and is the 
largest; the lateral leaflets, right and left, occupy the corresponding 
portions of the muscle; the right being the larger and more rounded, 
and the left smaller and lengthened in its form. 



220 


MUSCLES OF THE ABDOMEN. 


Between the sides of the ensiform cartilage and the cartilages of the 
adjoining ribs, is a small triangular space where the muscular fibres 
of the diaphragm are deficient. This space is closed only by peri¬ 
toneum on the side of the abdomen, and by pleura within the chest. 
It is therefore a weak point, and a portion, of the contents of the 

Fig. 97 .* 



* The under or abdominal side of the diaphragm. 1,2,3. The greater 
muscle; the figure 1 rests upon the central leaflet of the tendinous centre; the 
number 2 on the left or smallest leaflet; and number 3 on the right leaflet. 
4. The thin fasciculus which arises from the ensiform cartilage; a small trian¬ 
gular space, which is closed only by the serous membranes of the abdomen 
and chest, is left on either side of this fasciculus. 5. The ligamentum arcuatum 
externum of the left side. G. The ligamentum arcuatum internum. 7. A 
small arched opening occasionally found, through which the lesser splanchnic 
nerve passes. 8. The right or larger tendon of the lesser muscle; a muscular 
fasciculus from this tendon curves to the left side of the greater muscle be¬ 
tween the wsophageal and aortic openings. 9. The fourth lumbar vertebra. 
10. The left or shorter tendon of the lesser muscle. 11. The aortic opening 
occupied by the aorta, which is cut short off. 12. A portion of the oesophagus 
issuing through the oesophageal opening; in this figure the oesophageal opening 
is tendinous at its anterior part, an occurrence which is not uncommon. 
13. The opening for the inferior vena cava, in the tendinous centre of the 
diaphragm. 14. The psoas magnus muscle passing beneath the ligamentum 
arcuatum internum; it has been removed on the opposite side to show the 
arch more distinctly. 15. The quadratus lumborum passing beneath the 
ligamentum arcuatum externum; this muscle has also been removed on the 
left side. 
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abdomen might, by violent exertion, be forced through it, producing 
phrenic, or diaphragmatic hernia. 

The lesser muscle of the diaphragm takes its origin from the bodies 
of the lumbar vertebra; by two tendons. The right, larger and 
longer than the left, arises from the anterior surface of the bodies of 
the second, third, and fourth vertebra; and the left from the side of 
the second and third. The tendons form two large deshy bellies 
(crura), which ascend to he inserted into the. central tendon. The 
inner fasciculi of the two crura cross each other in trout of the aorta, 
and again diverge to surround the oesophagus, so as to present the 
appearance of a figure of eight. The anterior fasciculus of the decus¬ 
sation is formed by the right crus. 

The openings in the diaphragm are three; one, quadrilateral, in the 
tendinous ecutre, at the union of the right and middle leaflets, for the 
passage of the inferior vena cava ; a muscular opening of an elliptic 
shape formed by the two crura, for the transmission of the /esophagus 
and pueumogastric nerves; and a third, the aortic, which is formed 
by a tendinous arch thrown from the tendon of one crus to that of 
the other, beneath which pass the aorta, the right vena azggos, ami 
the thoracic duct. The great splanchnic nerves pass through open¬ 
ings in the lesser muscle on Mich side, qud the lesser splanchnic 
nerves between the fibres which arise from the ligameutum areuatuui 
internum. 

Relations. —By its superior surface with the pleura-, tin; pericar¬ 
dium, the heart, and the lungs. By its inferior surface with the 
peritoneum; oil the left with the stomach and spleen; on the right 
with the convexity of the liver; and behind witli the kidneys, the 
supra-renal capsules, the duodenum, and the solar plexus. By its 
circumference with the ribs and intercostal muscles, and with the 
vertebral column. 

Actions. —The external oblique muscle, acting singly, would draw 
the thorax towards the pelvis, and twist the body to the opposite side. 
Both muscles, acting together, would flex the thorax directly on the 
pelvis. The internal oblique of one side draws the chest downwards 
and outwards: both together beml it directly forwards. Either 
transversalis muscle, acting singly, will diminish the size of the abdo¬ 
men on its own side, and both together will constrict the entire 
cylinder of the cavity. The recti muscles, assisted by the pyramidalcs, 
flex the thorax towards the pelvis, and, through the medium of the 
lineir transversse, are enabled to act when their sheath is curved in¬ 
wards by the action of the transversales. The pyramidalcs arc tensors 
of the linca alba. The abdominal are expiratory muscles, and the 
chief agents of expulsion; by their action the foetus is expelled from 
the uterus, the urine from the bladder, fieces from the rectum, bile from 
the gall-bladder, ingesta from the stomach and bowels in vomiting, 
and mucus and irritating substances from the bronchial tubes, trachea, 
and nasal passages, during coughing and sneezing. To produce these 
effects, they all act together. Their violent aud continued action 
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produces hernia; and, acting spasmodically, they may occasion rup¬ 
ture of the viscera. The quadratuB lumboruin draws the last rib 
downwards, and is an expiratory muscle; it also serves to bend the 
vertebral column to one or the other side. The psoas parvus is a 
tensor of t he iliac fascia, and, taking its fixed origin from helow, it 
may assist in flexing the vertebral column forwards. The diaphragm 
is an inspiratory muscle, and the sole agent in tranquil inspiration. 
When in action, the muscle is drawn downwards, its plane being ren¬ 
dered oblique from the level of the ensiform cartilage, to that of the 
upper lumbar vertebra. During relaxation it is convex, aud encroaches 
considerably on the cavity of the chest, particularly at the sides, where 
it corresponds with the lungs. It assists the abdominal muscles 
powerfully in expulsion, every act of that kind being preceded or ac¬ 
companied by a deep inspiration. Spasmodic action of the diaphragm 
produces hiccough and sobbing, aud its rapid alternation of contrac¬ 
tion and relaxation, combined with laryngeal and facial movements, 
laughing aud crying. 


MUSCLES Oh; TIIE PERINEUM. 

The muscles of the perineum arc situated in the outlet of the pelvis, 
and consist of two groups, one of which belongs especially to the 
organs of generation and urethra, the other to the termination of the 
alimentary canid. To these may be added the only pair of muscles 
which is proper to the pelvis, the eoccygei. Thomuscles of the peri¬ 
neal region in the male, are the 

Accelerator urime, 

Erector penis, 

(tompressor urethric, 

Transversus perinci. 

Sphincter ani, 

Ticvalor ani, 

Ooccygeus. 

Dissection .—To dissect the perineum, the subject should be fixed 
in the position for lithotomy, that is, the hands should be bound to 
the soles of the feet, and the knees kept apart. An easier plan is the 
drawing of the feet upwards by means of a cord passed through a 
hook in the ceiling. Both of these plans of preparation have for 
their object the full exposure of the perineum. And ns this is a dis¬ 
section which demands some degree of delicacy and nice manipulation, 
a strong light should be thrown upon the part. Having fixed the 
subject, and drawn the scrotum upwards by means of a string or 
hook, carry an incision from the base of the scrotum along the ramus 
of the pubes and ischium and tuberosity of the ischium, to a point 
parallel with the apex of the coccyx ; then describe a curve over the 
coccyx to the same point on the opposite side, and continue the in- 
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cision onwards along the opposite tuberosity, and along the ramus of 
the ischium and of the pubes, to the opposite side of the scrotum, where 
the two extremities may be connected by a transverse incision. This 
incision will completely surround the perineum, following very nearly 
the outline of its boundaries. Now let the studeut dissect off the in¬ 
tegument carefully from the whole of the included space, and he will 
expose the fatty areolar structure of the common superficial fascia, 
which resembles the superficial fascia ill other situations. The common 
superficial fascia is then to be removed to the same extent, exposing 
the superficial perineal fascia. This layer is also to be turned aside, 
when the muscles of the genital region of the perineum will be brought 
into view. 

The Accki.e ltATORES china: (bnlbo-cavernosus) arise from a ten¬ 
dinous point in the centre of the perineum and from the fibrous 
raphe of the two muscles. From these origins the fibres diverge, 
like the plumes of a pen ; the posterior fibres to he inserted into the 
deep perineal fascia and ramus of the pubes; the middle to encircle 
the corpus spongiosum, and meet upon its upper side; and the 
anterior to spread out upon the corpus eaveniosum on caeli side, and 
be inserted, partly into its fibrous structure, and partly into the fascia 
of the penis. The posterior and middle insertions of these muscles 
arc best seen, by carefully raising one muscle from the corpus 
spongiosum and tracing its fibres. 

Relations. —liy their superficial surface with the superficial perineal 
fascia, the dartos, the superficial vessels and nerves of the perineum, 
and on each side with the erector penis. By their deep surface with 
the corpus spongiosum uud bulb of the urethra. 

The Erector bums (ischio-caveniosus) arises from the tuberosity 
of the ischium and ramus of the pubes, and curves around the root 
of the penis, to be inserted into the upper surface of the corpus 
cavernosum, where it m continuous with a strong fascia which covers 
the dorsum of the organ, the fascia penis. 

Relations. —By its superficial surface with the superficial perineal 
fascia, the dartos, and the superficial perineal vessels and nerve. By 
Us deep surface with the corpus cavernosum penis. 

The Compressor, urethra: (Wilson’s and Guthrie’s muscles) 
consists of two portions; one of which is transverse in its direction, 
ami passes inwards, to embrace the membranous urethra; the other is 
perpendicular, and descends from the pubes. The transverse portion, 
particularly described by Mr. Guthrie, arises by a narrow tendinous 
point, from the upper part of the ramus of the ischium, on each side, 
and divides into two fasciculi, whieli pass inwards aud slightly up¬ 
wards, and embrace the membranous portion of the urethra aud 
Cowper’s glands. Ab they pass towards the urethra, they spread out 
and become fan-shaped, and arc inserted into a tendinous raphe upon 
the upper and lower surfaces of the urethra, extending from the apex 
of the prostate gland, to which they are attached posteriorly, to the 
bulbous portion of the urethra, with which they are connected in 
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front. When seen from above, these portions resemble two fans, 
connected by their expanded border along the middle line of the 
membranous urethra, from the prostate to the bulbous portion of 
the urethra. The same appearance is obtained by viewing them 
from below. 

The perpendicular portion * described by Wilson, arises by two 
tendinous points from the inner surface of the arch of the pubes, 


Fig. 98,f 



on each side of, and dose to, the symphysis. The. tendinous origins 
soon become muscular, and descend perpendicularly, to be inserted 
into the upper fasciculus of the transverse poiflbn of the muscle ; so 
that it is not. a distinct muscle surrounding the membranous portion 
of the urethra, and supporting it as in a sling, as described by Wilson, 
but merely an upper origin of the transverse muscle. 

The compressor urethra; may be considered either as two symme- 

* Mr. Tyrrell, who made many careful dissections of the muscles of the peri¬ 
neum, did not observe this portion of the muscle; he considers Wilson’s 
muscle (w'ith some other anatomists) to bo the anterior fibres of the levator 
ani, not uniting beneath the urethra, as described by Wilson; but inserted 
into a portion of the pelvic fascia situated between the prostate gland and 
rectum, the recto-vesical fascia. 

t The muscles of the periueum. 1. The accelerators urinse muscles; the 
figure rests on the corpus spongiosum penis. 2. The corpus cavernosum of 
one side. 3. The erector penis of one side. 4. The transversus perinei of one 
side. 5. The triangular space through which the deep perineal fascia is seen. 
G. The sphincter ani; its anterior extremity is cut off. 7. The levator ani of 
the left side; the deep space between the tuberosity of the ischium (8) and 
the anus, is the ischio-rectal fossa; the same fossa is seen on the opposite side. 
9. The spine of the ischium. 10. The left coccygeus muscle. The boundaries 
of the perineum are well seen in this engraving. 
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trical muscles meeting at the raphe,’ or as a single muscle: I have 
adopted the latter course in the above description, as appearing to 
me the more consistent with the general connexions of the muscle, 
and with its actions. 

The Transveksis peri xfj arises from the ramus of the ischium 
on each side, and is inverted into the central tendinous point of the 
perineum. * 

Halations .—By its superficial surface with the superficial perineal 
fascia, and superficial perineal artery. By its deep surface with the 
deep perineal fascia, and internal pudie artery and veins. By its 
posterior border il is in relation with that portion of the superficial 
perineal fascist which pusses up to become continuous with the deep 
fascia. 

To dissect the compressor urethra , the whole of the preceding 
muscles should bo removed, so as to render the glistening surface of 
the dee)) perineal fascia quite apparent. The anterior.layer of this 
fascia should then he carefully dissected away, and the corpus 
spongiosum penis divided through its middle, separated from the 
corpus envernosum, and drawn forwards, in order to put on the 
stretch the membranous portion of* (lie urethra, upon which the 
muscle is spread out. The muscle is, however, better seen in *\ dis¬ 
section made from within the pelvis, after having turned down 
th" bladder from its attachment to the os pubis, and removed a 
plexus of veins and the posterior layer of the deep perineal fascia. 

The Sphincter ant is a thin and elliptical plane of muscle closely 
adherent to the iulegumeut, and surrounding the opening of the anus, 
it arises posteriorly in tin* superficial fascia around the coccyx, and 
by a fibrous raphe from flic apex of that hone; and is inserted 
anteriorly into the tendinous centre of the perineum, and into the 
raphe of the integument, nearly as far forwards as the commencement 
of the scrotum. 

Halations. —By its superficial surface with the integument. By 
its deep surface with the internal sphiucter, the levator ani, the 
areolar tissue and fat in the iseliio-rectal fossa, and in front with the 
superficial perineal fascia. 

The Sphincter ani internes is a muscular band embracing 
the extremity of the intestine, and formed by an aggregation of the 
circular muscular fibres of the rectum. 

Pari of the levator ani may he seen during the dissection of the 
anal portion of the perineum by removing the fat which surrounds 
the termination of the rectum in the ischio-rectal fossa. But, to 
study the entire muscle, a lateral section of the pelvis must be made 

* L have twice dissected a perineum in which the transversus perinei was 
of large size, and spread out as it approached the middle line so as to become 
fan-shaped. The posterior fibres were continuous with those of the muscle 
of the opposite side; but the anterior were prolonged forwards upon the bulb 
and corpus spongiosum of the urethra as far as the middle of the penis, forming 
a broad layer which usurped the place and office of the accelerator urinee. 

U 
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by sawing through the pubes a little to one side of the symphysis, 
separating the bones behind at the sacro-iliac symphysis, and turning 
down the bladder and rectum. The pelvic fascia is then to be care¬ 
fully raised, beginning at the base of the bladder and proceeding 
upwards, until the whole extent of the muscle is exposed. 

The Levator ani is. a thin plane of muscular libres, situated on 
each side of the pelvis. The muscle arises from the inner surface of 
the os pubis, from the spine of the ischium, and, between those 
points, from the angle of division between the obturator and the 
pelvic fascia. Its fibres descend to be inserted into the extremity of 
the coccyx, into a fibrous raphe in front of that bone, into the lower 
part of the rectum, and beneath the base of the bladder and prostate 
gland. 

In the female this muscle is inserted into the coccyx and fibrous 
raphe, lower part of the rectum, and vagina. 

Relations. —By its external or perineal surface , with a thin layer 
of fascia, by which, and by the obturator fascia, it is separated from 
the obturator internns muscle; with the fat in the ischio-rectal fossa, 
the deep perineal fascia, the sphincter ani, and posteriorly with the 
gluteus maximus. By its internal or pelvic surface with the pelvic 
fascia; which separates it from the viscera of the pelvis and from the 
peritoneum. 

The CorcroKiis muscle is a tendino-nmscnlnr layer of a triangular 
form. It arises from the spine of the ischium, and is inserted into 
the, side of the coccyx and lower part, of the sacrum. 

Relations. —By its internal or pelvic surface with the levator ani; 
by its external surface with the lesser and greater sacro-ischiatic 
ligaments. 

Female Peiuneum. —The muscles of the perineum in the female 
are the same us in the male, and have received analogous names. 
They arc, smaller in size, and are modified to suit the different form 
of the organs; they are— 

Constrictor vagin sc, 

Erector clitoridis, 

Transversus pcrinci, 

Compressor urethra:, 

Sphincter ani. 

Levator ani, 

Coerygeus. 

The Constrictor var/inte (sphincter vaginsc) is analogous to the 
aceelcratorcs uriuic; it is continuous posteriorly with the sphincter 
ani, interlacing with its libres, and is inserted anteriorly into the sides 
of the corpora cavernosa, and fascia of the clitoris. 

The Transversus perinei is inserted into the side of the constrictor 
vaginas, and the levator ani into the side of the vagina. 
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The other muscles are precisely similar in their attachments to 
those of the male. 

Actions .—The acceleratores urinir being continuous at the middle 
line, and attached on each side to the deep perineal fascia, by means 
of their posterior fibres will support the bulbous portion of the 
urethra, and acting suddenly, will propel the semen, or the last drops 
of urine from the canal. The posterior and middle fibres, according 
to Krause,* contribute towards the erection of the corpus spongiosum, 
by producing compression upon the venous structure of the bulb ; and 
the anterior fibres, according to Tyrrell,f assist in the erection of the 
entire organ by compressing the vena dorsalis, by means of their in¬ 
sertion into the fascia penis. The erector penis becomes entitled to 
its name from spreading out upon the dorsum of the organ into a 
membranous expansion (fascia penis), which, according to Krause, 
compresses the dorsal vein during the action of the muscle, and es¬ 
pecially after the erection of the organ has commenced. The trans¬ 
verse muscles serve to steady the tendinous centre, that the muscles 
attached to it may obtain a firm point of support. According to 
Cruveilhier, they draw the anus backwards during the expulsion of 
the fteccs, and antagonise the levaiores ani which carry the anus 
forwards. The compressor urcthric, tukiyg its fixed point from the 
ramus of the ischium at each aide, can, says Mr. Guthrie, “ compress 
the urethra so as to close it; 1 conceive completely, after the manner 
of a sphincter.” The transverse portion will also have a tendency 
to draw the urethra downwards, whilst the perpendicular portion will 
draw it upwards towards the os pubis. The inferior fasciculus of the 
transverse muscle, enclosing Cowpcr’s glands, will ussist those bodies 
in evacuating their secretion. The external sphincter, being a 
cutaneous muscle, contracts the integument around the anus, and by 
its attachment to the tendinous ccutrc and to the point of the coccyx, 
assists the levator ani in giving support to the opening during ex¬ 
pulsive efforts. The internal sphincter contracts the extremity of 
tin; cylinder of the intestine. The use of the levator aui is expressed 
in its name. It is the antagonist of the diaphragm and the rest of 
the cxpulsory muscles, and serves to support the rectum and vagina 
during their expulsive efforts. The levator ani acts in unison with 
the diaphragm, and rises and falls like that muscle in forcible 
respiration. Yielding to the propulsive action of the abdominal 
muscles, it enables the outlet of the pelvis to bear a greater force than 
a resisting structure, and on the remission of such action it restores 
the perineum to its original form. The coccygei muscles restore the 
coccyx to its natural position, after it has been pressed backwards 
during defalcation or during parturition.' 

* MiiUer Arehiv fur Anatomie, Physiologic, Ac. 1837. 

t Lectures in the College of Surgeons. 1839. 
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The muscles of the upper extremity may he arranged into groups 
corresponding with the different regions of the limb, thus: 


Anterior Thoracic Region. 

Pectoralis major, 

Pcetoralis minor, 

Subclavius. 

Anterior Scapular Region. 
Subscapularis. 


Lateral Thoracic Region. 
Scrratns magnus. 


Posterior Scapular Region. 

Supra-spinnfus, 

InfVa-spiuatus, 

Teres minor, 

Teres major. 


Acromial Region. 
Deltoid. 


Anterior Humeral Region. 

Coraco-brachialis, 

Biceps, 

Brachinlis anticus. 

Anterior Brachial Region. 

Superficial layer. 

Pronator radii teres, 

Plexor carpi radialis, 

Palmaris longus, 

Plexor snblimis digitorum. 
Flexor carpi ulnaris. 


Beep layer. 

Plexor profundus digitorum. 
Plexor longus pollicis, 
Pronator quadratns. 


Posterior Humeral Region. 
Triceps. 


Posterior Brachial Region. 

Superficial layer. 

Supinator longus, 

Extensor carpi radialis longior. 
Extensor carpi radialis brevior, 
Extensor communis digitorum, 
Extensor minimi digiti, 

Extensor carpi ulnaris. 

Anconeus. 

Deep layer. 

Supinator brevis, 

Extensor ossis metacarpi pollicis, 
Extensor primi intemodii pollicis, 
Extensor secundi intemodii pollicis. 
Extensor indicis. 
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Hand. 

Radial Region ( Thenar ). Ulnar Region (. Ugpoikenar .') 

Abductor pojjicis, Palmaris brevis, 

Flexor ossis metacarpi (opponens), Abductor minimi digiti, 

Flexor brevis pollicis. Flexor brevis minimi digiti, 

Adductor pollicis. Adductor minimi digiti. 

Palmar Region. 

Lumbricales, 

Interossci palmares, 

Intcrossei dorsales. • 

Anterior Thoracic Region. 

Pcctoralis major, 

Pectoralis' minor, 

Subclavius. 

Dissection .—Make an incision along the line of the clavicle, from 
the upper part of the sternum to the acromion process; a second along 
the lower border of the great pectoral muscle, from the lower,end of 
the ste,mum to the insertion of its tendon into the humerus; and con¬ 
nect the two by a third, carricdlongitudinally along the middle of the 
sternum. The integument and superficial fascia are to be dissected 
together from off the fibres of the muscle, and always in the direction 
of their course. For this purpose the dissector, if he have the right 
arm, will commence with the lower angle of the flap; if the left, with 
the upper angle. He will thus expose the pectoralis major muscle in 
its whole extent. 

The Pectoralis major muscle arises from the sternal two-thirds 
of the clavicle, from one-half the breadth of the sternum its whole 
length, from the cartilages of all the true ribs, excepting the first and 
last, mid from the aponeurosis of the external oblique muscle of the 
abdomen. It is inserted by a broad tendon into the anterior bicipital 
ridge of the humerus. 

That portion of the muscle which arises from the clavicle, is sepa¬ 
rated from that connected with the sternum by a distinct areolar in¬ 
terspace: hence we speak of the clavicular portion and sternal portion 
of the pectoralis major. The fibres from this very extensive origin 
converge towards a narrow insertion, giving the muscle a radiated 
appearance. But there is a peculiarity about the formation of its 
tendon which must be carefully noted. The whole of the lower border 
is folded inwards upon the upper portion, so that the tendon is 
doubled upon itself. Another peculiarity results from this arrange¬ 
ment: the fibres of the upper portion of the muscle are inserted into 
the lower part of the bicipital ridge; and those of the lower portion, 
into the upper part. 

Relations. —By its external surface with the fibres of origin of the 
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platysma myoides, the mammary gland, the superficial fascia ami 
integument. By iis nil mm) surface, on tht thorax, with the clavicle, 
the sternum, the costal cartilages, intercostal muscles, subclavius, 
pcctoralis minor, anil serratus magmis; in the axilla, with the axillary 
vessels and glands. By its external border with the deltoid, from 
which it is separated above by an areolar interspace lodging the 
cephalic vein and the descending branch of the thoracico-acroinialis 
artery. Its lower bonier forms the anterior boundary of the 
axillary space. 

The pectondis major is now to he removed by dividing its fibres 
along the lower border of the clavicle, and then carrying the incision 
perpendicularly downwards, parallel to the sternum, and at about 
three inches from- its border. Divide some loose areolar tissue, 
and several small branches of the thoracic arteries, and reflect the 
inosclc outwards. We thus* bring into view a region of considerable 
interest, iu the middle of which is situated I he pcctoralis minor. 

The Pectohai.js union arises by three digitalions from the third, 
fourth, and fifth ribs, and is inserted into the anterior border of the 
coracoid process of the scapula by a broad tendon. 

Relations .—By its anterior surface with the pcctoralis major and 
superior thoracic vessels apil nerves. By its posterior surface with 
the ribs, the intercostal muscle?, serratus mngnus, axillary space, and 
axillary vessels and nerves. Its upper border forms the lower boun¬ 
dary of a triangular spacer-bounded above by the-costo-coraeoid mem¬ 
brane, and internally by the ribs. Tu this space are found the axillary 
vessels and nerves, and in it the subelaviaff artery may he tied below 
the clavicle. « 

The Svbciavios muscle arises by a round tendon from the 
cartilage of the first rib, and is inserted into the under surface of the 
clavicle for nearly half its length. This muscle, is concealed by the 
costo-coracoid membrane, an extension of the sleep cervical fascia, by 
which it is invested. 

Relations .—By its upper surface with the clavicle. By the lower 
with the subclavian artery and vein and brachial plexus, which 
separate it from the first rib. In front with the pcctoralis major, 
the costo-coracoid membrane being interposed. 

Actions .—The pectoralis major draws the arm against the thorax, 
while its upper fibres assist the upper part of the trapezius in raising 
the shoulder, as in supporting weights. The lower fibres depress the 
shoulder with the aid of the latissimus dorsi. Taking its fixed point 
from the shoulder, the pcctoralis major assists the pectoralis minor, 
subclavius, and serratus magmis, in drawing up and expanding the 
chest. The pectoralis minor, in addition to this action, draws upon 
the coracoid process, and assists in rotating the scapula upon the 
chest. The subclavius draws the clavicle downwards and forwards, 
and thereby assists in steadying the shoulder. All the muscles of this 
group are agents in forced respiration, but arc incapable of acting 
until the shoulders are fixed. 
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Lateral Thoracic Uetjiun. 

Scrratus maguus. 

The Sr.RimTCS magnits (scrratus, indented like the edge of a saw.) 
arises by fleshy serrations from the nine upper ribs excepting the 
first, and extends backwards upon the side of the Chest, to be inserted 
into the whole length of the base' of the scapula ftpon its anterior 
aspect. In structure, the niyscic is composed of three portions, a 
superior portion, formed hy two serrations attached to the second rib, 
and inserted • into the .inner surface of* 1 the superior angle of the 
scapula—a middle portion, composed of the serrations connected with 
the third and fourth ribs, and inserted into,‘the greater part of the 
posterior border, and an inferior portion, consisting of the last five 
serrations which indigitatc with the oblupms ext ernus and form a 
thick muscular fasciculus, which is inserted into the scapula near its 
inferior angle. ' 

Halations .—By its superficial surface with the pectoralis major 
and minor, the subscapularis, and the axillJry vessels and nerves.. 
By its deep surface with the rihs and intercostal muscles, to which 
it is connected by an extremely loCjse areolar tissue. 

Actions .—The scrratus magnus is the great, external inspiratory 
muscle, raising the rihs when the. shoAldcra are fixed, and thereby 
increasing the cavity of the chest. Acting upon the scapula it draws 
the shoulder forwards, as we see to. be f lie case ill diseased lungs, 
where the chest has becyme almost 'fixed from apprehension of the 
expanding action of the respiratory muscles. 

Anterior Scapular lief on. 

Subscapularis. 

The SunscAi'iu.ARis muscle arises from the whole of the. under 
surface of the scapula excepting the superior and inferior angles, and 
terminates by a broad and thick tendon, which is inserted into the 
lesser tuberosity of the humerus. The substance of the muscle is 
traversed by several intersecting membranous layers, from which 
muscular fibres arise, the intersections being attached to the ridges on 
the surface of the scapula. Its tendon forms pnrt of the capsule of 
the joint, glides over a large bursa which separates it from the base 
of the coracoid process, and is lined by a prolongation of the synovial 
membrane of the articulation. 

Relations .—By its anterior surface with the scrratus magnus, 
coraco-brachialis, and axillary vessels and nerves. By its posterior 
surface with the scapula, tM&wibscapular vessels and nerves, and the 
shoulder joint. 

Action .—It rotates the head of the humerus inwards, gpd is a 
powerful defence to the joint. When the aim is raised, it draws the 
humerus downwards. 
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Posterior Scapular Region. 

Supra-spinatus, 'Peres minor, 

Infra-spinal 11 s, Teres major. 

The SrpTiA-siMNATUK muscle {supra, above; spina, the spine) 
arises from tin; supra-spinous fossa and investing muscular fascia, and 
is inserted into the uppermost depression on the great tuberosity of 
the humerus. The tendon of this muscle cannot well be seen until 
the acromion process is removed. 

Relations .—By its upper surface with the trapezius, the clavicle, 
acromion, and coraeo-acromial ligament. From the. trapezius it is 
separated by a strong fascia. By its lower smfa.ee with the supra¬ 
spinous fossa, the supra-scapular vessels and nerve, the omohyoid 
muscle, and the upper pari of the shoulder-joint, forming part of the 
capsular ligament. 

The iNFitA-sPiNATUs {infra, beneath; spina, the spine) is covered 
in by a layer of tendinous fascia, which must he removed before the 
fibres of the muscle can be seen, the deltoid muscle having been pre¬ 
viously turned down from its scapular origin. It arises from the 
whole of the infra-spinous fossa, and from the fascia above mentioned, 
and is inserted into the middle depression upon the greater tuberosity 
of the Ugmerus. 

Relations .—By its posterior surface with the deltoid, lalissimus 
dorsi, and integument. By its anterior surface with the infra- 
spinous fossa, superior and dorsal scapuhtr vessels, and shoulder-joint; 
its tendon bciug lined by a prolongation from the syuovial membrane. 
By its ypper border it is in relation with the spine of the scapula, 
and by the lower with the teres minor, with which it is closely 
united. 

The Teres minor muscle (feres, round) arises from the middle 
third of the inferior border of the scapula, and is inserted into the 
lower depression of the great tuberosity of the humerus. The 
tendons of these three muscles, with that of the suhscapularis, are iu 
immediate contact with the shoulder-joint, and form part of its 
ligamentous capsule, thereby preserving the solidity of the articulation. 
They art; therefore the. structures most frequently ruptured in dislo¬ 
cation of the head of the hnmerus. 

Relations .—By its posterior surface with the deltoid, latissimus 
dorsi, and integument. By its anterior snifa.ee with the inferior 
border, and part, of the dorsum of the scapula, the dorsalis scapulae 
vessels, scapular head of the triceps, and shoulder-joint. By its 
upper border with the infra-spinatus; and by the tower with the 
latissimus dorsi, teres major, and long head of the triceps. 

The Teiies major muscle arises from the lower third of the 
inferior border of the scapula, encroaching a little on its dorsal aspect, 
and is inserted into the posterior bicipital ridge. Its tendon lies im¬ 
mediately behind that of the latissimus dorsi, from which it is sepa¬ 
rated by a syuovial membrane. 
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Rotations. —Bv its posterior surface with the latissimus dorsi, sea- 
jmlar head of the triceps and integument. By its anterior surface 
with the subscapularis, latissimus dorsi, eoraco-brachialis, short head 
of the bieep^ axillary vessels, and branches of the brachial plexus. 
By its upper border it is in relation with the teres minor, from 
which it is separated by t he scapular head of the triceps, and by the 
lower it forms with the latissimus dorsi the lower and posterior border 
of the axilla. * 

A large triangular space exists between the two teres muscles, 
which is divided into two minor spaces by the long head of the triceps. 

Actions. —The supra-sphiatus raises the arm from the side; but 
only feebly, from the disadvantageous direction of its force. The 
ml'ra-spiuatus and teres minor arc rotators of the head of the humerus 
outwards. The most important use of these three muscles is the 
protection of the joint, and defence against displacement of the head 
of the humerus, in which action they co-operate with the sub- 
scapulan's. The teres major combines, with the latissimus dorsi, in 
rotating the arm inwards, and at the same time carrying it towards 
I he side, and somewhat backwards. 

Acromial Hey ion. 

Deltoid. 

The convexity of the shoulder is formed by a large triangular 
muscle, the deltoid (A, delta; ddog, resemblance), which arises from 
the outer third of the clavicle, from the acromion process, and from 
the wdiole length of the spine of the scapula. The fibres from this 
broad origin converge to f lie middle ol' the outer side of the humerus, 
where-they are inserted into a rough triangular elevation. This 
muscle is remarkable for its coarse, texture, and for its uumerous 
tendinous intersections from which muscular fibres arise. The deltoid 
muscle may he cut away from its origin, and turned down, for the 
purpose of bringing into view the muscles and tendons placed im¬ 
mediately around the shoulder-joint. In so doing, a large bursa will 
he seen between the under surface of the muscle, and the head of the 
humerus. 

Relations. —By its superficial surface with a tilin' aponeurotic 
fascia, a few fibres of the platysma myoides, the superficial fascia and 
inlegument. By its deep surface with the shoulder-joint [from which 
it is separated by a thin tendinous fascia and by a synovial bursa], 
with the coraco-acromial ligament, coracoid process, pectoralis minor, 
eoraco-brachialis, both heads of the biceps, tendon of the pectoralis 
major, tendon of the supra-spinatus, infra-spinatus, teres minor, teres 
major, scapular and external head of the triceps, the circumflex 
vessels anterior and posterior, and humerus. By its anterior border 
with the external border of the pectoralis major, from which it is 
separated by an areolar interspace, lodging the cephalic vein and 
descending branch of the thoracico-acroinialis artery. Its posterior 
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harder is thin ami tendinous above, where it is connected with the 
aponeurotic coverin': of the infra-spinatus muscle, and thick below. 

Actions. —The deltoid is the elevator innsele of the arm in a direct 
line, and, by means of its extensive origin, it can carry the arm for¬ 
wards or backwards so as to range with the hand a considerable, seg¬ 
ment of a large circle. The. arm, raised by the deltoid, is a good 
illustration of a lever of the third 
Fig. TO * > power, so common in the animal ma¬ 

chine, by which velocity is gained at the 
expense of *po\ver. In this lever, the; 
weight (hand) is at one extremity, the 
fulcrum (the glenoid cavity) at the. 
opposite end, and the power (the inser¬ 
tion of the muscle) between the two, 
but nearer the fulcrum than the weight. 

Anterior Humeral Ret/ion. 
Coraeo-braehialis, 

Biceps, 

Braehinlis anticus. 

Dissection. —These muscles are ex¬ 
posed, on the removal of tin* integument 
and fascia from the anterior half of the 
upper arm, and the clearing away of 
the areolar tissue. 

The Couaco-buaciita us, a name 
composed of its points of origin and 
insertion, arises from the coracoid 
process in common with tin' short, 
head of the biceps; and is inserted 
into a rough line on the inner side of 
the middle of the humerus. 

Relations. —By its anterior surface 
with the deltoid and peetoralis major. Tv, 
its posterior surface with the shoulder- 
joint, the humerus, subscapularis, teres 
major, latissimus dorsi, short head of 
the triceps, and anterior circumflex vessels. By its internal harder 
with the uxiliary and brachial vessels and nerves, particularly with the 

• The muscles of the anterior aspect of the upper arm. 1. The coracoid 
process of the scapula. 2. The coraco-clavicular ligament (trapezoid), passing 
upwards to the scapular end of the clavicle. 3. The coraco-acromial ligament, 
passing outwards to the acromion. 4. The subscapularis muscle. 5. The 
teres major; the triangular space above this muscle is that through which 
the dorsalis scapulie vessels pass.' 6. Thecoraco-brachialis. 7. The biceps. 
8. The upper end of the radius. 9. The brachialis antieus ; a portion *f the 
muscle is seen on the outer side of the tendon of the biceps. 10. The in¬ 
ternal head of the triceps. 
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median and external cutaneous nerve, by the latter of which it is 
pierced. By the external border with the short head of the biceps 
and hmcliiiilis anticiis. 

The Hicecis (his — Kt<pa\al, two heads) arises by two tendons, one, 
the short head, from the coracoid process in common with the coracn- 
braehinlis; the other the Ion// head, from the upper part of the glenoid 
cavity, where it is continuous with the glenoid ligament, The muscle 
is inserted by a rounded tendou, into the tubercle of the radius. The 
long head, a long slender tendon, passes through the capsular ligament 
of the shoulder-joint, enclosed in a sheath of the synovial membrane; 
after leaving the cavity of the joint, it is lodged in the deep groove 
flint separates t lie two tuberosities of the humerus, the bicipital groove. 
A small synovial bursa is interposed between the tendou of insertion, 
and the tubercle of the radius, At the bead of the elbow, the tendon 
of the biceps gives off from its inner side a broad tendinous baud, 
which protects the brachial artery, and is continuous with the fascia 
of the fore-ann. 

Relations. —By its anterior surface with the deltoid, pectornlis. 
major, superficial mid deep l'aseia and integument. By its posterior 
surface the short head rests upon t hc.suhscnpidnris, from which it is 
separated by a bursa. In the rest of its pxtent the muscle ia^n re¬ 
lation with the humerus, the teres major,latissimusdorsi, and brnehi- 
alis anticiis; from Hie latter it is separated by the external cutaneous 
nerve. By its inner border with t he eoraco-liraeliialis, brachial artery 
and veins, mid median nerve; the brachial vessels crossing its tendon 
at the bend of the elbow. By its outer harder with the deltoid and 
supinator longus. 

The Braciiialis akticus is n broad muscle covering the whole of 
the anterior surface of the lower part of the humerus; it arises by two 
fleshy serrations from the depressions on cither side of the insertion of 
the deltoid, from the anterior surface of the humerus, and from the 
intermuscular septa attached to the condyloid ridges. Its fibres con¬ 
verge to he inserted into the coronoid process of the ulna, between 
t" , processes of the flexor digitorum profundus. 

Halations. —By its anterior surface with the biceps, external cufa- 
neous nerve, brachial artery and veins, and median nerve. By its 
posterior surface with the humerus, anterior ligament of the elbow- 
joint, -and intermuscular aponeurosis. The latter separates it from the 
triceps. By its external border with the supinator lougns, extensor 
carpi radialis longior, musculo-spiral nerve, and recurrent radial artery. 
By its internal border with the intermuscular aponeurosis, (which 
separates it from, the triceps and ulnar nerve,) aifd with the pronator 
radii teres. 

Actions. —The coraco-brachialis draws the humerus inwards, and 
assists in flexing it upon the scapula. The biceps and braciiialis anticus 
arejflexors of the fore-arm, and the former a supinator. The braehhdis 
miticus is a powerful protector of the elbow-joint. 
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Posterior Humeral Jiegiou. 
Trireps extensor eubiti. 


Dissection .—Remove the iutegument and fascia from the posterior 
aspect of the upper arm. 

The Tun l.i’s (rptTt; tcKpakai, three heads,) arises by three heads, 
(’onsidered in relation to their length, these heads have beeu named 
long, short, and middle; and in re 
Fig. 100.* forcuee to their position, internal, 

external, and middle; the term 



middle, in the former ease, referring 
to the external head, and in the 
latter ease to the long head. This 
has given rise to much confusion 
and misunderstanding. 1 shall, 
therefore, coniine myself to the de¬ 
signations derived from their rela¬ 
tions. *Tbe external head arises 
from the. humerus, commencing im¬ 
mediately below the insertion of the 
teres minor, and from the intermus¬ 
cular septum attached to the exter¬ 
nal condyloid ridge. The internal 
head (short) arises from the hume¬ 
rus, commencing immediately below 
the insertion of the teres major, 
and from the intermuscular septum 
attached to the internal condyloid 
ridge. 'Hie scapular head (long) 
lies between the two others, and 
arises from the upper third of the 
inferior border of the scapula. The 
three heads unite to form a broad 
muscle, which is inserted by an apo¬ 
neurotic tendon into the olecranon 
process of the ulna; a small bursa 
is* situated between this tendon and 
the upper part of the olecranon. 

The scapular head of the triceps 


passes between the teres minor and 


mqjor, and divides the triangular space between those two muscles into 
two smaller spaces, one of which is triangular, the other quadrangular. 
The triangular space is hounded by the teres minor, teres major. 


* A portterior view of the upper arm, showing the triceps muscle. 1. Its 
external head. 2. Its long or scapular head. 3. Its internal or short head. 
4. The olecranon process of the ulna. 5. The radius. C. The capsular liga¬ 
ment of the shoulder joint. 
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and scapular head of the triceps; it gives passage to the dorsalis 
scapuhe artery, and veins. The quadrangular space is bounded on 
three sides by the three preceding muscles, and cm the fourth by the 
humerus. Though this space pass the* posterior eireumtlex nrten 
and veins, and Sireitrnflex nerve. 

A lew of the Wp tibres of the triceps, attached above to the hu¬ 
merus and below tVthe capsule of the elbow-joint, have been named 
sub-anronens; they'are analogous to the sub-crurcus. 

Relations. —By its posterior surface with the deep and superficial 
fascia and integument. By its anterior surface, with the superior pro¬ 
funda artery, musculo-spiral nerve, humerus, intermuscular aponeu¬ 
roses which separate it from the brachial is nriticus, and with the elbow - 
joint. The scapular head is in relation posteriorly with the deltoid 
and teres minor; anteriorly with the subscapularis, teres major, and 
latissimus dorsi; and externally with the posterior cimunIlex vessels 
and nerve. 

Actions. —The triceps is an extensor of the fore-arm. 

Anterior Hr a chi at Region. 

Superficial foyer. 
l’ronator radii teres, 

Flexor carpi radialis, 

Pnhnaris longus. 

Flexor sublirnis digitorum. 

Flexor carpi ulnuris. 

Dissection. —These muscles are brought into view by hmMiig uu 
incision through the integumeut along the middle line of the fore-arm, 
crossing each extremity by a transverse incision, and turning aside the 
Hups. The superficial and deep fascia are then to be removed. 

The Pronator radii TJUtKH arises by two heads; one from the 
inner condyle of the humerus, fascia of the fore-arm, and intermuscular 
upoueurosis; the other, from the eoronoid process of the ulna; the 
median nerve passing between them. Its tendou is Hat, and is inserted 
inlo Ihe middle third of the oblique ridge of the radius. The two 
heads of this muscle are best examined by cutting through that which 
arises from the inuer condyle, and turning it aside. The second head 
will then be seen with the median perve lying across it. 

Relations. —By its anterior surface with the fascia of the fore-arm, 
the supinator lougus, extensor carpi radialis longiorand brevior, radial 
artery and veins, and radial nerve. By its posterior surface with the 
braehialis antious, flexor sublirnis digitorum, the ulnar artery and 
veins, and the median nerve after it has passed between the two heads of 
t lu; muscle. By its upper border it forms the inuer boundary of the tri¬ 
angular space, in which the termination of the brachial artery is situated. 
By its lower border it is in relation with the flexor carpi radialis. 

The Flkxoh carpi radialis arises from the inner condyle and 
from the intermuscular fascia. Its tendou passes through. a groove 
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Fig . ini.' 


fomcd by the scaphoid bone and trapezium, to be inserted into the 
base of the metacarpal bone of the 
index linger. 

Relations .—By its anterior surface 
with the fascia of the fore-arm, and at 
the wrist with the tendinous canal 
through which its tendon passes. By 
its posterior surface with the flexor 
sublimis digitorum, ilexor longus pol- 
licis, wrist-joint, and groove in the 
scaphoid and' trapezium bones. By 
its outer border with the pronator 
radii teres, and radial artery and veins. 
By its inner border with the palmaris 
longus. The tendon is surrounded by 
synovial membrane where if plays 
through the tendinous canal of the 
wrist. 

The Palmaris longus is ft small 
. muscle which arises from the inner 
condyle, and from the intermuscular 
fascia. It is inserted into the annular 
ligament and palmar fascia. Occa¬ 
sionally this muscle is wanting. 

Relations .—By its anterior surface 
with the fascia of the fore-arm. By 
the posterior surface with the flexor 
subiiinis digitorum ; to the external 
side with the flexor carpi radialis; and 
to the internal side with the flexor 
carpi uluaris. 

Cut the flexor carpi radialis and 
palmaris longus from their origins, in 
order to obtain a good view of the 
whole extent of origin of the flexor 
sublimis digitorum. 

The Flexor sublimis dig iron am 
(perforatus) arises from the inner 



* Superficial layer of muscles of the fore-arm. 1. The lower part of the 
bleeps, with Us lendon. 2. A part of the brachialls antictis, seen beneath the 
bleeps. 3. A part of the triceps. 4. The pronator radii teres. 3. Theflexor 
carpi radialis. ti. The palmaris longus. 7. One of the fasciculi of the flexor 
sublimis digitorum; the rest of the muscle is seen beneath the tendons of the 
palmaris longus and flexor carpi radialis. S. The flexor carpi ulnuris. 9. The 
palmar fascia. Hi. The palmaris brevis muscle. 11. The abductor pollicis 
muscle. 12. One portion of the flexor brevis pollicis; the leading lino crosses 
a part of the abductor pollicis. 13. The supinator longus muscle. 14. The 
extensor ossis metacarpi and extensor primi internodli pollicis, curving around 
the lower border of the fore-arm. 
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condyle, internal lateral ligament, coronoid process of the ulna, 
and oblique line of the radius. The median nerve and ulnar artery 
pass between its origins. It divides into four tendons, which pass 
beneath the annular ligament into the palm of the hand, and are 
inserted into the base of the second phalanges of the lingers, splitting 
at. their terminations to give passage to the tendons of the deep llcxors ; 
thence its designation, perforates. In the thecae of the fingers several 
small tendinous fasciculi are generally found, which pass between the 
ph&lauges and the edges of the tendons; these have been termed the 
Vfiirn/11 uccessoria. 

notations .—In the fore-ami. By its anterior surface with the 
pronator radii teres, flexor carpi radialis, palmaris lougus, flexor carpi 
uluaris, and the deep fasciu. By its posterior surface with the flexor 
profundus digitorum, flexor lougus pollicts, ulnar artery, veins, and 
nerve, and median nerve. This muscle frequently sends a fasciculus 
to tine flexor longus pollicis or flexor profundus. In the hand: its 
tendons, after passing beneath the annular ligament, are in relation 
.mper/irial/y with the superficial palmar arch, and palmar fascia; and 
deeply with the tendons of the deep flexor and lumbricalcs. 

The Flexor carpi ulnaris arises by two heads, one from the 
inner condyle, the other from the olecranon and upper two-thirds of 
the inner border of the ulna, fts tendon is inserted into the pisiform 
bone and base of the metacarpal bone of the little finger. 

dictations .—By its anterior surface with the fjscia of the fore-arm, 
with which it is closely united superiorly. . Bv its posterior surface 
witli the flexor sublimis digitorum, flexor profiBdus, pronator quadra- 
tus, and ulnar artery, veins, and nerve. By its radial border with the 
palmaris longus, and in the lower third of the fore-arm with the ulnar 
vessels and nerve. The ulnar nerve, and the posterior ulnar recurrent 
artery, pass between its two heads of otjgin. 

Deep layer. 

Flexor profundus digitorum. 

Flexor longus pollicis, 

I’rouator quadratus. 

Dissection .—This group is brought into view by removing the flexor 
sublimis, and drawing aside the pruflator radii teres. 

Tite Flexor profundus digitorum (serfuruus) arises from the 
upper two-thirds of the ulna and part of the interosseous membrane, 
and terminates in four tendons, which pass beneath the aunular liga¬ 
ment, and between Iho two slips of the tendons of the flexor sublimis 
(hence its designation, perforaus), to be inserted into the base of the 
last phalanges. The tendon of the index finger is always distinct 
from the rest, the other three tendons being more or less intimately 
connected by areolar tissue and tendinous slips. 

Four little muscular fasciculi, called lumbricales, are connected with 
the tendons of this muscle in the palm. They will be described with 
the muscles of the baud. 
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Fig. 102 + 


notations.— In the fore-arm.. By its anterior surface with the flexor 
subliinis digitorum, flexor carpi ulwiris, medjan nerve, - and ulnar ar¬ 
tery, veins, ami nerve. By its posterior serf dee with the ulna, the 
interosseous membrane, the pronator quadrat us, aml,]the wrist-joint. 

By its radial border witty the flexor 
longus polling the anterior interosseous 
artery and nerve being iuterposod. By 
its ulnar border with the flexor carpi 
, ulnaris. .In the hand : its tendons ate 
in relation snperfudalty with the tendons 
of the superficial flexor; and deeply with 
the interossei muscles, adductor pollicis, 
and deep palmar arch. In the fingers - : 
the tendons of the deep flexor are 'in¬ 
terposed between the. tendons of the 
superficial flexor and the phalanges, 

to r 



and alibi'd attachment 


the vincula 


aeeessona. 

The Tlkxou longts roLMcis arises 
from the upper two ; thirds of the radius, 
and part of the interosseous membrane. 
■ its tendon passes beneath the annular 
ligament, to be inserted into the base 
of the last phalanx of the thumb. 

Relations. —By its anterior surface 
with the flexor subliinis digitormn, flexor 
carpi radialis ; supinator longus, and 
radial artery; and veins. By its pos¬ 
terior surface with the radfris, inter¬ 
osseous membrane, pronajUw quadratus, 
and wrist joint By its ulnar border , 
it is separated from tin* flexor profundus 
digitorum by the anterior interosseous 
artery and nerve. In the hand: after 
passing beneath the annular ligament, 
it is lodged in the interspace between 
the two portions ’of the flexor brevis 
pollicis, and afterwards in the tendinous 
theca of the phalanges. 

If the tendons of the last two muscles 
be drawn aside or divided, the third 


* The deep layer of muscles of the fore-arm. 1. The internal lateral liga¬ 
ment of the elbow-joint. 2. The anterior ligament. 3. The orbicular liga¬ 
ment of the bead of the radius. 4. The iiexor profundus digitorum muscle. 
3. The flexor longus pollicis. 6. The pronator quadratus. 7. The adductor 
pollicis muscle. K. The dorsal interosseous muscle of the middle finger, and 
palmar Interosseous of the ring-finger. 9. T.hc dorsal interosseous muscle of 
the ring-finger, and palmar interosseous of the little finger. 
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muscle of .this group will be brought'into view, lvinji across the lower 
part of the two bones. 

The Pronator uvadratus arises from the ulna, and is inserted 
into the lowof funrtli of the oblique line, on the outer side of the 
radius. This lnusele occupies about the lower fourth of the two bones, 
is broad at its origin, and narrower at its insertion. 

. Halations .—By Us anterior surface with the tendons of the supina¬ 
tor longus, flexor carpi radialis, flexor longus pollieis, flexor profundus 
efigitorum, and flexor carpi ulnaris, radial artery and veins, and nlnar 
artery, veins, and lifrve. By its posterior surface with the radius, 
ulna, and interosseous membrane. 

Actions .—The pronator radii teres and pronator quadrat us muscles 
rotate the radius upon the ulna, and render the hand prone. The 
remaining untseles are flexors two flexors of the wrist, flexor carpi 
radialis ami idnaris; two of the. fingers, tlexor sublimis and profundus, 
the former tl#\ing the second phalanges, the faster the last; one flexor 
of the last phalanx of the thumb, flexor longus pollieis. The palmaris 
longus is primarily a tensor of the palmar fascia, and secondarily a - 
flexor of the wrist and fore-ann. 

Posterior Brachial liej/io'a. 

Superficial layer. ; 

Supinator longus, ' 

Extensor carpi radialis lougior. - 
Extensor carpi radialis brevier. 

Extensor communis digitorum. 

Extensor minimi' digiti. 

Extensor carpi uluaris. 

Anconeus. T 

Dissection .'--The integument is to he divided and turned aside, and 
the fascia' removed in the same manner as for the anterior brachial 
region. 

The Supinator longus muscle is placed along the radial border 
of the 1 forearm. It arises from the external condyloid ridge of the 
humerus, nearly as high as the insertion of the deltoid, and is inserted 
into the base of the styloid process of the radius. • 

lletaiions .—By its superficial surface with the extensor ossis meta¬ 
carpi pollieis, extensor primi inteniodii pollieis, and fascia of the fore¬ 
arm. By its deep surf dee with the brachialis anticus, extensor carpi 
Iptdialis longior, tendon of the biceps, supinator brevis, pronator radii 
teres, flexor carpi radialis, flexor sublimis digitorum, flexor longus 
pollieis, pronator quadrat us, radius, musculo-spiral nerve, radial and 
posterior interosseous nerve, and radial artery and veins. 

This muscle must he divided through the middle, and the two ends 
turned to either side to expose the next muscle. 

The Extensor carpi radialis longior arises from the external 
condyloid ridge, below the preceding, and from the intermuscular 

Iv 
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fascia. Its tendon passes through a 
groove in the radius immediately be¬ 
hind the styloid process, to he inserted 
into the base of the metacarpal bone 
of the index linger. 

notations. —By its superficial sur¬ 
face with the supinator longus, exten¬ 
sor ossis metacarpi pollicis, extensor 
t primi internodii pollicis, extensor se- 
cuudi internodii pollicis, radial nerve, 
fascia of the fore-arm, and posterior 
annular ligament. By its deep sur¬ 
face with the bniehialis anticus, ex¬ 
tensor carpi radialis brevior, radius, 
and wrist-joint. 

The Extensor carpi radialis 
brevior is seen by drawing aside 
the former muscle. It arises from 
the external condyle of the humerus 
« and intermuscular fascia, and is in¬ 
serted into the base of the metacar¬ 
pal bone of the middle linger, lis 
tendon is lodged in tins same groove 
on the radius with that of the cx- 
tensor carpi radialis longior. 

lielatious. —By its superficial sur¬ 
face with the extensor carpi radialis 
" longior, extensor ossis metacarpi pol¬ 
licis, extensor prirni internodii pol¬ 
licis, extensor secundi internodii 
pollicis, fascia of the forearm, and 
posterior annular ligament. By its 
deep surface with the supinator brevis, 
tendon of the pronator radii teres, 
radius, and wrist-joiut. By its ulnar 
border with the extensor communis 
digitorum. 

The Extensor communis pigito- 


* The superficial layer of muscles of the posterior aspect of the fore-arm. 

I. The lower part of the biceps. 2. Part of the brachialis anticus. 3. The 
lower part of the triceps, inserted into the olecranon. 4. The supinator longu% 
ft. The extensor carpi radialis longior. 6. The extensor carpi radialis brevior. 
7. The tendons of insertion of these two muscles. 8. The extensor communis 
digitorum. 9. The extensor minimi digiti. 10. The extensor carpi ulnarls. 

II. The anconeus. 12. Part of the flexor carpi ulnaris. 13. The extensor 
ossis metacarpi and extensor primi internodii, lying together. 14. The 
extensor secundi internodii; its tendon is seen crossing the two tendons of 
the extensor carpi r&iialis longior and brevior. 1ft. The posterior annular 
ligament. The tendons of the common extensor are seen upon the back of the 
hand, and their mode of distribution on the dorsum of the fingers. 
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rum arises from the external condyle, and intermuscular Casein; and 
divides into four tendons, which arc inserted into the second and 
third phalanges of the fingers. At the inclacarpo-phnlangcal articu¬ 
lation each leridou becomes narrow and thick, and sends a thin 
fasciculus upon each side of the joint. It then spreads out, and re¬ 
ceiving the tendon of the lmnbriealia and some tendinous fasciculi 
from the intcrossei, forms a broad aponeurosis, which covers the whole 
of the posterior aspect of the linger.' At the first, phalangeal joint 
the aponeurosis divides into three slips. The middle slip is inserted 
into the base of the second phalanx, and the>. two lateral portions are 
continued onwards on each side of the joint, to lie inserted intifthe 
last. Little oblique-tendinous slips connect the tendons of the middle, 
ring, and little linger as they cross the back of the baud. 

Relations .—By its superficial surface with the fascia of the fore¬ 
arm and hand, and with the posterior annular ligament. By its deep 
surface with the supinator brevis, extensor ossis metacarpi pollicis, 
extensor primi iuternodii, extensor sccundi internodii, extensor indicia, 
posterior interosseous artery and nerve, wrist-joint, metacarpal bones 
and intcrossei muscles, anil phalanges. By its radial border with 
the extensor carpi radialis lougior aud’brevior. By the ulnar border 
with the extensor minimi digiti, and extensor carpi uluaris. * 

The Extensor minimi digiti (auricularis) is an off-set from the 
extensor eoinmunis, with which it is connected by means of a ten¬ 
dinous slip. Passing down to the inferior extremity of the ulna it 
traverses a, distinct fibrous sheath, and at the uietaearpo-phalangeal 
articulation unites with the tendon derived from the common extensor. 
The common tendon then spreads out into a broad expansion which 
divides into three slips to be inserted as in the other lingers into the 
last two phalanges. It is to this muscle that the little linger owes 
its power of separate extension; and from being called into action 
when the point of the finger is introduced into the meatus of the ear, 
for the purpose of removing unpleasant sensations or producing tit-il¬ 
lation, the muscle was called by the old writers “ auricularis.” 

The Extensor carpi ui.naris arises from the external condyle 
and from the upper two-thirds of the border of the ulna. Its tendon 
passes through the posterior groove in the lower extremity of the ulna, 
to he inserted into the base of the metacarpal bone of the little finger. 

Relations .—By its superficial surface with the fascia of the lbre- 
tirm, and posterior annular ligament. By its deep surface with the 
supinator brevis, extensor ossis mctacarpi pollicis, extensor secundi 
internodii, extensor indicis, ulna, and wrist-joint. By its radial border 
it is in relation with the extensor communis digilorum, and extensor 
minimi digiti, and by the ulnar border with the anconeus. 

The Anconeus is a small triangular muscle having the appearance 
of being a continuation of the triceps; it arises from the outer con¬ 
dyle, aud is inserted into the olecrnnou and triangular surface on tin- 
upper extremity of the ulna. 

Relations .—By its superficial surface with a strong tcudinous apo- 
n 2 
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neurosis derived from the triceps. By its deep surface with the elbow 
joiut, orbicular ligament, and slightly with the supinator brevis. 

Deep layer. 

Supinator brevis, 

Extensor ossis metnearpi pollicis, 

Extensor primi intrrnodii pollicis, 

Extensor secundi internodii pollicis, 

Exteusor indicis. 

Dissection .—The muscles of the superficial layer should he removed 
in order to bring the deep group completely into-view. 

The Supinator niiEVis cannot be seen in its entire extent, until 
the radial extensors of the carpus arc divided from their origin. It 
arises from the external condyle, from the external lateral and orbi¬ 
cular ligament, and from the ulna, and winds around the upper part 
of the radius, to be inserted into the upper t hird of its oblique line. 
The posterior interosseous artery and nerve are seen perforating the 
lower border of this muscle. 

Halations .—By its superficial surface with the pronator radii teres, 
supiifiitor longus, extensor carpi ramalis longior and hrevior, extensor 
communis digitorum, extensor carpi uluaris, anconeus, the radial 
artery and veins, the museulo-spiral nerve, radial and posterior inter¬ 
osseous nerve. By its deep surface with the elbow joint and its liga¬ 
ments, the interosseous membrane, and the radius. 

The Extensor ossis hetacarpi pollicis is placed immediately 
below the supinator brevis. It arises from the ulna, interosseous 
membrane and radius, and is inserted , as its name implies, into the 
base of the metacarpal bone of the thumb. Its tendon passes through 
the groove immediately in front of the styloid process of the radius. 

Halations .—By its superficial surface with the extensor carpi 
uluaris, extensor minimi digiti, extensor communis digitorum, fascia 
of t he forearm, and annular ligament. By its deep surface w ith the 
ulna, interosseous membrane, radius, tendons of the extensor carpi 
radinlis longior and hrevior, and supinator longus, and at the wrist 
with the radial artery. By its upper border with the edge of the 
supinator brevis. By its lower border with the extensor secundi and 
primi internodii. The muscle is crossed by branches of the posterior 
interosseous artery and nerve. 

The Extensor primi internodii pollicis, the smallest of the 
muscles in this layer, arises from the interosseous membrane and 
radius, and passes through tho same groove with the extensor ossis 
metacarpi, to he inserted into the base of the first phalanx of the 
thumb, 

Relations .—The same as those of the preceding muscle, with the 
exception of the extensor carpi ulnaris. The muscle accompanies the 
extensor ossis metacarpi. 

The Extensor secundi internodii pollicis arises from the 



KXTENSOR INOICIS. 


245 


ulna, and iuterosscons membrane. Its tendon passes through a dis¬ 
tinct canal in Ihe annular ligament, and is inserted into the base of 
the last phalanx of the thumb. 

Relations .—its external surface with the same relations as the 
extensor ossis metacarpi. Ily its deep 
surface with the ulna, interosseous Rf/t- 104.* 


membrane, radius, wrist-joint, radial 
artery, and metacarpal bone of the 
thumb. The muscle is placed between 
the extensor primi inlcrnodii and ex¬ 
tensor indicis. 

The Extensor injiicis arises from 
the ulna, as high up as the extensor 
ossis metacarpi pollieis, and from the 
interosseous membrane. Its tendon 
passes through a distinct groove in 
the radius, and is inserted into the 
aponeurosis formed by the common 
extensor teudon of the index finger. 

Relations .—The same as those of 
the preceding muscle, with the excep¬ 
tion of the baud, where the tendon 
rests upon the metacarpal bone of the 
fore-finger and second interosseous 
muscle, and has no relation with the 
radiid artery. 

The tendons of the extensors, as of 
the flexor muscles of. the fore-arm, 
are provided with synovial bursa- 
as they pass beneath the annular 
ligaments : those of the back of the 
wrist have distinct sheaths, formed 
by the posterior annular ligament. 

Actions. — The anconeus is asso¬ 
ciated in its action with the triceps 
extensor cubiti: it assists in extend¬ 
ing the forearm upon the arm. The 
supinator longus and brevis effect 
the supination of the forearm, and 
antagonise the two pronators. The 
extensor carpi radialis longior and 



* The deep layer of muscles of the posterior aspect of the forearm. 1. The 
lower part of the humerus. 2. The olecranon. 3. The ulna. 4. The anco¬ 
neus muscle. 5. The supinator brevis muscle. 6. The extensor ossis meta¬ 
carpi pollieis. 7. The extensor prim! fntemodli pollieis. R. The extensor 
secundl lntemodll pollieis. 9. The extensor indfcls. 10. The Brat dorsal 
interosseous muscle. The other three dorsal lnteroisel are seen between 
the metacarpal bones of their respective fingers. 
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lircvior, mid extensor carpi ulnnris, extend the wrist in opposition 
to the two flexors of the carpus. The extensor communis digitorum 
restores the fingers to the straight position after they have been flexed 
by the two flexors, suhliinis and profundus. The extensor ossis 
metitenrpi, primi internodii, and sceundi iuternodii pollicis, are the 
especial extensors of the thumb, and serve to balance the actions of 
the flexor ossis metaearpi, flexor brevis, and flexor longns pollicis. 
The extensor indicia gives the character of extension to the index 
finger, and is hence named “ indicator.” and the extensor minimi digiti 
supplies that finger with the power of exercising a distinct extension. 

MVSCLES OK TTIF. 1IAN1). 

Radial or Thenar Region, 

Abductor pollicis, 

Flexor ossis metaearpi (opponens), 

Flexor brevis pollicis. 

Adductor pollicis. 

Dissection. —The hand is best, dissected by making an incision along 
the middle of the palm, from the wrist to the bases of the fingers, and 
crossing it at each extremity by a transverse incision, then turning 
aside the flaps of integument. Fob exposing the muscles of the radial 
region, the removal of the integument and fascia on the radial side 
will he sufficient. 

The Amu ttor rounds is a small, thin muscle, which arises from 
the swmlmid h one and annular ligament. It is inserted into the base 
of the first phalanx of the thumb. 

Relations.- —By its superficial surface with the external portion of 
the palmar fascia. By its deep surface with the flexor ossis meta¬ 
carpi. On its inner side it is separated by a narrow areolar inter¬ 
space from the flexor brevis pollicis. 

This muscle must be divided from its origin, and t nrned aside, in 
order to see the next. 

The Flexor ossis metacaepi (opponens pollicis) arises from the 
trapezium and annular ligament, and is inserted into the whole length 
of the metacarpal hone. 

Relations. —By its superficial surface with the abductor pollicis. 
By its deep surface with the trnpezio-metacarpal articulation and 
with the metacarpal hone. Internally with the flexor brevis pollicis. 

The flexor ossis metaearpi may now be divided from its origin and 
turned aside, in order to show the next muscle. 

The Flexor brevis pollicis consists of two portions, between 
which lies the tendon of the flexor longus pollicis. The external 
portion arises from the trapezium and annular ligament; the internal 
portion from the trapezoides and os magnum. They are both inserted 
into the base of the first phalanx of the thumb, having a sesamoid 
bone in each of their tendons to protect the joint. 
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Relations. —By its superficial surface with the external portion of 
the palmar fascia. By ils deep surface with the adductor pollicia, 
tendon of the flexor carpi radialis, and trapezio-metacarpal articulation. 
By its externaj surface with the flexor ossis metacarpi and metacarpal 
hone. By its inner surface with the tendons of the long flexor muscles 
and first lmnbricalis. 

Fig. 105* 



The Adductor pollicis is a triangular muscle; it arises from 
the whole length of the metacarpal hone of the middle finger; and 
the fibres converge to its insertion into the base of the first phalanx. 

* The muscles of the hand. 1. The annular ligament. ‘2, 2. The origin 
and insertion of the abductor pollicis muscle; the middle i option has been 
removed. 3. The flexor osbis metacarpi, or opponens pollicis. 4. One portion 
of the flexor brevis pollicis. 5. The deep portion of the floxor brevis polllctB. 
(». The adductor pollicis. 7, 7. The lumbrlc&les muscles, arising from the 
deep flexor tendons, upon which the numbers are placed. The tendons of the 
flexor Hublimis have been removed from the palm of the hand. 8. One of the 
tendons of the deep flexor, passing between the two terminal slips of the 
tendon of the flexor subllmls to reach the last phalanx. 9. The tendon of the 
flexor longus pollicis, passing between the two portions of the flexor brevis to 
the last phalanx. 10. The abductor minimi digiti. 11. The flexor brevis 
minimi digiti. The edge of the flexor oasis metacarpi, or adductor minimi 
digiti, is seen protecting beyond the inner border of the flexor brevis. 12. The 
prominence of the pisiform bone. 13. The tlrst dorsal Interosseous muscle. 
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Relations. —By its anterior surface with the flexor brevis pollieis, 
tendons of the deep flexor of the lingers, lumhricaies, and deep palmar 
arch. By its posterior surface with the. metacarpal bones of the 
index and middle lingers, the intcrossei of the second- interosseous 
space, and the abductor indicia. Its inferior border is subcutaneous. 

Wear or Jlypothenar Region. 

Palmaris brevis, 

Abductor minimi digit.]'. 

Flexor brevis minimi digiti. 

Flexor ossis metacarpi (adductor). 

Dissection. —Turn aside the ulnar flap of integument from the palm 
of the hand; in doing this, a small subcutaneous muscle, the palmaris 
brevis, will be exposed. After examining this muscle, remove it with 
the deep fascia, in order to bring into view the muscles of the little 
finger. 

The Palmaris brevis is a thin plane of muscular fibres which 
arises from the annular ligament and palmar fascia, and passes trans¬ 
versely inwards to be inserted into the integument on the inner 
border of the hand. 

Relations. —By its superficial surface with the fat and integument 
of the ball of the little finger. By its deep surface with the ulnar 
portion of the palmar fascia, which separates it from the ulnar artery, 
veins, and nerve, and from the muscles of the inner border of the 
hand. 

The Abductor minimi dioiti is a small tailoring muscle which 
arises from the pisiform bone, and is inserted into the base of the 
first phalanx pf the little finger. . 

Relations. —By its superficial surface with the internal portion of 
the deep fascia and the palmaris brevis; by its deep surface with the 
flexor ossis metaearpi and metacarpal bone. By its inner border with 
the flexor brevis minimi digiti. 

The Flexor mtF.vts minimi dioiti is a small muscle arising from 
the unciform bone and annular ligament, and inserted into the base 
of the first phalanx. It is sometimes wanting. 

Relations. —By its superficial surface with the internal portion of 
the palmar fascia, and the palmaris brevis. By its deep surface with 
the flexor ossis metaearpi, and metacarpal bone. Externally with the 
abductor minimi digiti, from which it is separated near its origin hv 
the deep palmar branch of the ulnar nerve and communicating artery. 
Internally with the tendons of the flexor aublimis and profundus. 

The Flexor ossis metacabpi (adductor, opponens) arises from 
the unciform bone and annular ligament and is inserted into the 
whole length of the metacarpal bone of the little linger. 

Relations. —By its superficial surface with the flexor brevis and ab¬ 
ductor minimi digiti. By its deep surface with the intcrossei muscles 
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of the last metacarpal space, the metacarpal boue, mid the tlexor ten¬ 
dons of the little finger, 

I’a/mar Region. 

Tiumbriealcs, 

Iuterossci pulmarea, 

Iuterossci dorsales. 


The I.TijtnntCAt.ns, four in number, are accessories to the deep 
flexor muscle. They arise from the tendons of the deep tlexor; the 
first and second from the palmar side, the third from the ulnar, and 
the fourth from the. radial side; and are inserted into the aponeurotic 
expansion of the extensor tendons on the radial side of the lingers. 
The third, or that of the tendon of the ring finger, sometimes bifur¬ 
cates, otherwise it is inserted wholly into the extensor tendon of the 
middle finger. 

lte/alions. —In the palm of the hand with the tlexor tendons; at 
their insertion with the tendons of,the iuterossci and the metacarpo¬ 
phalangeal articulations. 

The Palmar intf.rossei, three in. number, are placed upon the 
metacarpal bones, rather than between them. They arise from the 
base of the metacarpal bone of one linger, ’and are inserted info the 
base of the first phalanx and aponeurotic expansion of the extensor 
tendon of the same finger. The first belongs to the index linger; the 
second, to the ring finger; and the third, to the little finger; the 
middle linger being omitted. 

Relations. —By their palmar surface with the tlexor tendons and 
with the deep muscles in the palm of the hand. By their dorsal sur¬ 
face with the dorsal iuterossci. On one side with the metacarpal 
bone, on the other with the corresponding dorsal interosseous. 

Dorsal intkrossei. —On turning to the dorsum of the hand, the 
four dorsal inlerossei arc seen in the four spaces between the meta¬ 
carpal bones. They are bipenniform muscles, and arise by two beads, 
from adjoining sides of the bases of the metacarpal bones. They are 
inserted into the base of the first phalanges, and into the aponeurosis 
of the extensor tendons. 

The first is inserted into the index finger, and from its use is called 
abductor indicia; the second and third arc inserted into the middle 
linger, compensating its exclusion from the palmar group; the fourth 
is attached to the ring finger; so that each finger is provided with two 
iuterossci, with the exception of the little finger, as may be shown by 
means of a table, thus:— 


Index finger } one do f 8al (abduct " r iudieis) ’ 
J J (one palmar. 

Middle finger, two dorsal. 

Ring finger j ° ne do , r3ul - 
J J l one palmar. 

Little finger, remaining palmar. 
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delations. —By their dorsal surface with a thin aponeurosis which 
separates them from the tendons on the dorsum of the hand. By 
their palmar surface with the muscles and tendons in the palm of the 
hand. By one side with the metacarpal bone; by the other with the 
corresponding palmar interosseous. The abductor indicis is in 
relation by its palmar surface, with the adductor pollicis, the arteria 
magna pollicis being interposed. The radial artery passes into the 
palm of the hand between the two heads of the lirst dorsal intcrosseus 
musclo; nnd the perforating branches of the deep palmar arch, between 
the heads of the other dorsal intcrossei. 

Actions. —The actions of the muscles of the hand are expressed in 
their names. Those of the radial region belong to the thumb, and 
provide for three of its movements, abduction, adduction, and flexion. 
The ulnar group, in like manner, are subservient to the same motions 
of the little finger, and the intcrossei are abductors and adductors of 
the several fingers. The lumbricoles are accessory in their actions to 
the deep flexors: they were called by the earlier anatomists fldicinii, 
i. e. fiddlers’ muscles, from an idea that they might effect the fractional 
movements by which the performer is enabled to produce the various 
notes on that instrument. 

lit relation to the axis of the hand, the four dorsal intcrossei are 
abductors, and the three pulinar adductors. It will therefore be seen 
that each finger is provided with its proper adductor nnd abductor, 
two flexors, and (with the exception of the middle and ring fingers) 
two extensors. The thumb has moreover a flexor and extensor of 
the metacarpal bone; and the little finger a flexor of the metacarpnl 
bone without an extensor. 


MUSCLES OF THE LOWER EXTREMITY. 

The muscles of the lower extremity may be arranged into groups 
corresponding w ith the regions of the hip, thigh, leg, and foot, as in 
the following table:— 

HIP. 

Gluteal lleyion. 

Glutens maximus, 

Gluteus medius, 

Gluteus minimus, 

Pyriformis, 

Gemellus superior, 

Obturator intemus,' 

Gemellus inferior, 

Obturator extemus, 

Quadrat us femoris. 
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THIGH. 


Anterior Femoral Region. 
< 

Tensor vagina* femoris, 
Sartorius, 

Kectus, 

Vastus internus, 

Vastus exterrms, 
Crurcus. 


Internal Femoral Regioi 

Iliacus internus, 

Psoas magnus, 
Peetineus, 

Adductor longus. 
Adductor brevis. 
Adductor mnguus. 
Gracilis. 


Posterior Femora/ Region. 
Biceps, 

Scmitendinosus, 

Semimembranosus. 


Anterior Tibial Region. 

Tibialis autiens. 

Extensor longus digitorum, 
Peroneus tertius, 

Extensor proprius pollieis. 

Fibulae Region, 

Peroneus longus, 
Peroneus brevis. 


Posterior Tibial Region. 
Superficial Group. 
Gastrocnemius, 

Plautaris, 

Soleus. 

Deep Group. 
Popliteus, 

Flexor longus polliois. 
Flexor longus digitorum. 
Tibialis posticus. 


FOOT. 

Dorsal Region. 

Extensor brevis digitorum, 
Interossei dorsalcs. 


Plantar 


1st Layer. 
Abductor pollieis, 
Abductor minimi digiti. 
Flexor brevis digitorum. 

2nd Layer. 

Mnsculus accessorius, 
Lumbricales. 


Region. 

'ird Layer. 

Flexor brevis pollieis, 
Adductor pollieis, 

Flexor brevis minimi digiti, 
Transversus pedis. 

ill) Layer. 
Interossei plantares. 
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musci.es of the gluteal region. 


GLUTEAL REGION. 


Gluteus maximus. 
Gluteus mcdius, 
Gluteus minimus, 
Byriformis, 
Gemellus superior. 


Obturator intemus, 
Gemellus inferior, 
Obturator externus, 
(luadratus femoris. 


Dissection. —The subject being turned on its face, and a block 
placed beneath the os pubis to support the pelvis, the student com¬ 
mences the dissection of this region, by carrying an incision from the 
apex of the coccyx along the crest of the ilium to its anterior superior 
spinous process; or vice versil , if he be on the left side. He then 
makes an incision from the posterior fifth of the crest of the ilium, to 
the apex of the trochanter major, this murks the upper border of the 
gluteus maximus; and a third incision from the apex of the coccyx 
along the fleshy margin of the lower border of the glutens maximus, 
to the outer side of the thigh, about four inches below the apex of the 
trochauter major. He then reflects the integument, superficial fascia, 
and deep fascia, which latter is very thin over this muscle, from the 
gluteus maximus, following rigidly the course of its fibres; and 
having exposed the muscle in its entire extent, he dissects the 
integument and superficial fascia from off the deep fascia which binds 
down the gluteus medius, the other portion of this region. 

The Gluteus maximus (yXourof, nates) is the thick, fleshy mass 
of muscle, of a quadrangular shape, which forms the convexity of the 
nates. In structure, it is extremely coarse, being made up of large 
fibres, which are collected into fasciculi, and these again into distinct 
muscular masses, separated by deep areolar furrows. It arises from 
the posterior fifth of the ercst of the ilium, from the posterior 
surface of the sacrum and coccyC and from the great sacro-ischiatic 
ligament. It passes obliquely .outwards and downwards, to be inserted 
into the rough line leading from the trochunter major to the liuea 
aspera, and is continuous by means of its tendon with the fascia lata 
covering the outer side of the thigh. Several bursse are situated 
between this muscle and subjacent parts: one upon the tuberosity of 
the ischium, one between its tendon and the trochanter major, and 
one between it and the teudou of the vastus externus. 

Delations. —By its superficial surface with a thin aponeurotic 
fascia, which separates it from the superficial fascia and integument, 
and, near its insertion, with the vastus externus. By its deep surface 
with the gluteus medius, pyriforrais, gemclli, obturator internus, • 
quadratus femoris, sacro-ischiatic foramina, great sacro-ischiatic 
ligament, tuberosity of the ischium, semi-membranosus, semi-ten- 
dinosus, biceps, and adductor magnus; the gluteal vessels and nerves, 
ischiatic vessels and nerves, and internal pudic vessels and nerve. 
By its ujper border it overlaps tho gluteus medius; and by the lower 
border forms the lower margin of the nates. 
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The gluteus mnximus must be turned down from Us origin, in 
order to bring the next musc les into view. 

The Gluteus medius is placed in front of, rather than beneath the 
glutens maximns; and is covered in by a process of the deep fascia, 
which is very thick and dense. It arises from the outer lip of the 
crest of the ilium for four-fifths of its length, from the surface of 
bone between that border and the superior curved line ou the dorsum 
ilii, and from the dense fascia above mentioned. Its tibres converge 
to the outer part of the trochanter major, into which its tendon is 
inserted. 


Fin. too.* 



Delations .—By its superficial surface with the tensor vagime 
femoris, gluteus maximus, and its owu proper fascia. By its deep 
surface with the gluteus minimus, and gluteal vessels and uerves. 


* The deep muscles of the gluteal region. 1. The external surface of the 
ilium. 2. The posterior surface of the sacrum. 3. The posterior sacro-iliac 
ligaments. 4. The tuberosity of the ischium. 5. The great or posterior 
sacro-ischiatic ligament. 6. The lesser or anterior sacro-ischlatic ligament. 
7. The trochanter ma)or. H. The gluteus minimus. 9. The pynformis. 
10. The gemellus superior. 11. The obturator internets muscle, passing out 
of the lesser sacro-ischiatic foramen. IS. The gemellus inferior. 13. The 
quadratus femoris. 14. The upper part of the adductor magnus. 15. The vas¬ 
tus extemus. 16. The biceps. 17. The gracilis. 18. The semi-tendlnosus. 
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By its lower border with the pyriformis muscle. A bursa is 
interposed between its tendon and the upper part of the trochanter 
major. 

This muscle should now be removed from its origin and turned 
down, so as i o expose the next, which is situated beneath it. 

Tile Gluteus minimus is a radiated muscle, aruiui) from the 
surface of the dorsum ilii, between the superior and inferior curved 
lines; its fibres converge, to the anterior border of the trochanter 
major, into which it is inserted by means of a rounded tendon. 
There is no distinct line of separation between the gluteus medius 
and minimus anteriorly. 

lie!at ions. — Bv its superficial surface with the gluteus medius, and 
gluteal vessels. By its deep surface with the ilium, the long tendou 
of the rectus femoris, and the capsule of the hip-joint. A bursa is 
interposed between its tendon and the trochanter. 

The l’vuiPouMis muscle (pyrum, a pear, i. e. pear-shaped) arises 
from the anterior surface of the sacrum, by three little slips which arc 
interposed between the first and fourth anterior sacral foramina, and 
from the adjoining surface of the ilium. It passes out of the ]>clvis, 
through the great saero-isebiatic foramen, and is inserted by a, 
rounded tendon into the trochanteric fossa of the femur. f> 

Relations. —By its superficial or external surface with the sacrum 
and gluteus maximus. By its deep or pelvic surface with the rectum, 
the saend plexus of nerves, the branches of the internal iliac artery, 
the great sacro-ischiatic notch, and the capsule of the hip-joint. By 
its upper border with the gluteus medius and gluteal vessels and 
nerves. By its louvr border with the gemellus superior, ischiatic 
vessels and nerves, and internal pudir vessels and nerve. 

The Gemellus sui-kuior (gemellus, double, twin) is a small slip 
of muscle situated immediately below the pyriformis, it arises from 
t he spine of the ischium, and is inserted into the upper border of the 
tendon of the obturator interims, aud into the trochanteric fossa of 
the femur. The gemellus superior is not unfrequently wanting. 

Relations. —By its superficial surface with the gluteus maximus, the 
ischiatic vessels and nerves, and internal pudie vessels and nerve. By 
its deep surface with the pelvis, and capsule of the hip-joint. 

The Obturator i.ntkiiniis arises from the inner surface of the 
anterior wall of the pelvis, being attached to the margin of bone 
around the olit orator foramen, and to the obturator membrane. It. 
passes out. of the pelvis through the lesser sacro-ischiatic foramen, and 
is inserted by a flattened tendon into the trochanteric fossa of the 
femur. The lesser sacro-ischiatic notch, over which this muscle 
plays as through a pulley, is faced with cartilage, and provided with 
a synovial bursa to facilitate its movements. The tendon of the 
obturator is accompanied by the two gemclli muscles (heuce their 
names), which are inserted into the sides of the tendon, and appear 
to he auxiliaries or superadded portions of the obturator internus. 

Relations. —By its superficial or posterior surface with the internal 
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pudie vessels and nerve, the obturator fascia, which separates it from 
the levator ani and viscera of the pelvis, the sacro-ischintic ligaments, 
gluteus maximus, and ischiatie vessels and nerves. By its deep or 
anterior surfnici with the obturator membrane and the margin of 
bone surrounding it, the cartilaginous pulley of the lesser ischiatie 
foramen, the external surface of the pelvis, and the capsular ligament, 
of the hip-joint. By its upper border , within the pelvis, with the 
obturator vessels and nerve; externally to the pelvis, with the 
gemellus superior. By its lower border with the gemellus inferior. 

The Gkmf.iaus inferior arises from the posterior point of the 
tuberosity of the ischium, and is inserted into the lower border of the 
tendon of the obturator interims, and into the trochanteric fossa of 
the femur. 

Relations. —By its superficial surface with the gluteus maximus, 
and ischiatie vessels and nerves. By its deep surface with the ex¬ 
ternal surface of the pelvis, and capsule of the hip-joint. By its 
upper border with the tendon of the obturator interims.* By its 
lower bordir with the tendon of the obturator externusaud ipiudrutus 
femoris. 

lu this region the tendon only of the obturator extenras can be 
seen, it is situated deeply between the gemellus inferior and the upper 
border of the quadrutus l'eiuoris. To expose this muscle fully, it is 
necessary to dissect it on the anterior part of the thigh, after the re¬ 
moval of (lie peel incus, adductor lougus and adductor brevis muscles. 

The Omtratoh EXTERN! s muscle (oblurare, to stop up) arises 
from the obturator membrane, and from the surface of bone imme¬ 
diately surrouudiiig it anteriorly, viz. from the ramus of the os pubis 
and ischium: its teiulou passes behind the neck of the femur, to be 
inserted with the external rotator muscles, into the trochanteric fossa 
of the femur. 

Relations. — By its superficial or anterior surf nee with the tendon 
of t lie psoas and iliacus, pectineus, adductor brevis mid nntgnus, the 
obturator vessels and nerve. By its deep or posterior surface with 
the obturator membrane anil the margin of bone which surrounds 
it, tin: lower part of the capsule of the hip-joint and the qundratns 
femoris. 

The (l'JAT)KATiis femoris (square-shaped) arises from the external 
border of the tuberosity of the ischium, and is inserted into a rough 
line on the posterior border of the trochanter major, which is thence 
named linea quadrati. 

Relations. —By its posterior surface with the gluteus maximus, and 
ischiatie vessels and nerves. By its anterior surface with the tendon 
of the obturator externus and trochanter minor, a synovial bui-sa 
often separating it from the latter. By its upper border with the 
gemellus inferior; and by the lower border with the adductor 
Magnus. 

Actions. —The glutei muscles are abductors of the thigh, when they 
take their fixed point from the pelvis. Taking their fixed point from 
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the thigh, they steady the pelvis on the head of the femur; this action 
is peculiarly obvious in standing on one leg ; they assist also in 
carrying the leg forward, in progression. The gluteus minimus being 
attached to the anterior border of the trochanter ngijor, relates the 
limb slightly inwards. The gluteus inedius and maxiinus, from their 
insertion into the posterior aspect of the hone, rotate the limb out¬ 
wards; the latter is, moreover, a tensor of the fascia of the thigh. 
The ot her muscles rotate the limb outwards, everting the knee ami 
foot; hence they arc named external rotators. 

Anterior Femoral Region. 

Tensor vagime l’cmoris, 

Sartorius, 

Rectus, 

Vastus interims, 

Vastus exterous, 

Crureus. 

Dissection. —Make an incision along the line of Poupart’s ligament, 
from the anterior superior spinous process of the ilium to the spine 
of (he os pubis; and a second, from the middle of the preceding, down 
the inner side of the thigh, and across the inner condyle of the femur 
to the head of the tibia, where it may be bounded by a transverse in¬ 
cision. Turn back the integument from the whole of this region, and 
examine the superlicial fascia; which is next to be removed in the 
same manner. After the deep fascia has been well considered, it. is 
likewise to be removed, by dissecting it oil' in the course of the fibres 
of the muscles. As it. might not be convenient to the junior student 
to expose so large a surface at once as ordered in this dissection, the 
vertical incision may be crossed by one or two transverse incisions, as 
may be deemed m«st proper. 

the Tensor vac. in a: pkmoris (stretcher of the sheath of the 
thigh) is a short flat muscle, situated on the outer side, of the hip. It 
arises from the crest of the ilium, near its anterior superior spinous 
process, and is inserted between t wo layers of the fascia lata at about 
one-fourth down the thigh. 

Relations. —4dy its superficial surface with the fascia lata and in¬ 
tegument. By its deep surface with an internal layer of the fascia 
lata, glutens medius, rectus and vastus externus. By its inner border, 
near its origiu with the sartorius. 

The Sartorius (tailor’s muscle) is a long riband-like muscle, 
arising Jrmnlhe anterior superior spinous process of the ilium, and 
from the mnifli immediately below that process; it crosses obliquely 
the upper third of the thigh, desconds behind the inner condyle of the 
femur, and is inserted by an uponeurotie expansion into the inner 
tuberosity of the tibia. This expansion covers in the insertion of the 
tendons of the gracilis and semitendinosus muscles. The inner border 
of the sartorius muscle is the guide to the operation for tying the 
femoral artery in the middle of its course. 
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Relations. — By its superficial surface with the fascia Into ami 
some cutaneous nerves. By its deep surface with the psoas and iliacus, 
rectus, sheath of the femoral vessels and saphenous nerves, vnstus 
interims, adductor longus, adductor magnus, gracilis, long saphenous 


nerve, internal lateral ligament of 
the knee-joint. By its expanded 
insertion with the. tendons of the 
gracilis and semitendiuosus, a syno¬ 
vial bursa being interposed. At 
the knee-joint its posterior border 
is in relation with the internal 
saphenous vein. At the upper 
third of the thigh the sartorins 
forms, with the lower border of the 
adductor longus, an isosceles tri¬ 
angle, whereof the base corresponds 
with T’oupart's ligameut. A per¬ 
pendicular line, drawn from the 
middle of the base to the apex of 
this triangle, immediately overlies 
the femoral artery with its sheath. 

The Hkctus (straight) muscle is 
fusiform in its shape and bipenni- 
form in the disposition of its fibres. 

11. arises by two round tendons, one 
from the anterior inferior spinous 
process of the ilium, the other from 
the upper lip of the acetabulum; 
ami is inserted by a broad and strong 
tendon, into the upper border of 
the patella. It is more correct to 
consider the patella as a sesamoid- 
bone, developed within the tendon 
of the rectus; and the ligamentum 
patella; as the continuation of the 
tendon to its insertion into the 
tubercle of the tibia. 

Relations. — By its superficial 
surface With the gluteus medius, 
psoas and iliacus, sartorius ; and 
for the lower three-fourths of its 


Fig. 107.* 



* The muscles of the anterior femoral region, t. The crest of the ilium. 
2. Its anterior superior spinous process. 3. The giutous medius. 4. Thetonsor 
vagina* femoris; its insertion into the fascia lata (s shown interiorly. 0. The 
sartorius. 0. The rectus. 7. The vastus externus. 8. The vastus interims. 
9. The patella. 10 The iliacus internus. 11 . The psoas magnus. 12 . The 
pectineus. 13. The adductor longus. 14. Part of the adductor magnus. 
15. The gracilis. 
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extent, with the fascia lata. By its deep surface with the capsule of 
the hip-joint, the external circumflex vessels, crureus, and vastus 
interims and extemus. 

The rectus must now be divided through its middle, and the two 
ends turned aside, to bring clearly into view the next muscles. 

The three next muscles are generally considered collectively under 
the name of triceps extensor cruris. Adopting this view, the muscle 
surrounds the whole of the femur, excepting the rough line, (linen 
nsperu,) on its posterior aspect. Its division into three parts is not 
well defined ; the fleshy mass upon each side being distinguished by 
the names of vastus interims and extemus, the middle portion by that 
of crureus. 

The Vastus externus, narrow below and broad above, arises 
from the base of the trochanter major, the outer surface of the femur 
and outer lip of the linea asperu, and passes down to be inserted into 
the outer border of the patella. 

Relations .—By its superficial surface with the. fascia lata, rectus, 
biceps, semi-membranosns and gluteus maximus, a synovial bursa 
being interposed between it and the latter. By its deep surface with 
the crureus and femur. 

The Vastus internijs, broad below and narrow above, arises from 
(lie anterior intertrochanteric line, inner surface of flic femur, inner 
lip of the linea aspera and intermuscular fascia, and is inserted into 
the inner border of the patella. By its mesial border it is blended 
with the crureus. 

Relations .— By its superficial sutface with the psoas and iliacus, 
rectus, sartorius, femoral artery and vein and saphenous nerves, pecti- 
neus, adductor longus, brevis, and magiius, and fascia lata. By its 
deep surface with the crureus and femur. 

The C]UiRF,us(|(cnis, the leg) arises from the anterior intertro¬ 
chanteric line and anterior surface of the femur to within two inches 
of the patella. It is continuous by its inner border with the vastus 
interims, and is inserted into the upper border of the patella; its 
tendon occupying it s cutaneous aspect. 

When the crureus is divided from its insertion, a small muscular 
fasciculus is often seen npon the lower part of the femur, which is 
inserted into the pouch of synovial membrane that extends upwards 
from the knee-joint, behind the patella. This fasciculus is named, 
from its situation, sul-crureus, and would seem to be intended to 
supiiort the synovial membrane. 

Relations .—By its superficial surface with the external circumflex 
vessels, the rectus, vastus internus and externus. By its deep surface 
with the femur, the sub-crureus, and synovial membrane of the knee- 
joint. 

Actions. —The tensor vagina; femoris renders the fascia lata tense, 
and slightly inverts the limb. The sartorius flexes the leg upon the 
thigh, and, continuing to act, the thigh upon the pelvis, at the same 
time carrying the leg across that of the opposite side, into the position 
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in which tailors sit; hence its name. Taking its fixed point from 
below, it assists the extensor muscles in steadying the leg, for the 
support of the trunk. The other four muscles have been collectively 
named quadriceps extensor, from their similarity of action. They 
extend the leg upon the thigh, and obtain a great increase of power 
by their attachment to the patella, which acts as a fulcrum. Taking 
their fixed point from the tibia, they steady the femur upon the leg, 
and the rectus, by being attached to the pelvis, serves to balance the 
trunk upon the lower extremity. 

Internal femoral Reg ion. 

Iliacus intern us. 

Psoas magnus, 

Pectin eus, 

Adductor longus. 

Adductor brevis, 

Adductor magnus, 

Gracilis. 

Dissection. —These muscles arc exposed by the removal of the inner 
flap of integument recommended in the dissection of the anterior 
femoral region. The iliacus and psoas arising from within the 
abdomen can only be seen in their entire exteut after the removal 
of the viscera from that cavity. 

The Iliacus internus is aflat radiated muscle, it arises from 
the whole extent of the inner concave surface of the ilium; and, after 
joining with the tendon of the. psoas, is inserted into tin; trochanter 
minor of the femur. A few fibres of this muscle are derived from 
the, base of the sacrum, and others from the capsular ligament of the 
hip-joint. • 

Relations. —By its anterior surface, within the pelvis, with the 
external cutaneous nerve, and with the iliac fascia, which separates 
the muscle from the peritoneum, on the right from the rwcum, and 
on the left from the sigmoid flexure of the colon; externally to the 
pelvis, with the fascia lata, rectus, and sartorius. By its posterior 
surface with the iliac fossa, margin of the pelvis, and with the capsule 
of the hip-joint, a synovial bursa of large size being interposed. This 
bursa is sometimes continuous with the synovial mein brain; of the 
ilio-femoral articulation. By its inner border the iliacus is in relutiou 
with the psoas magnus and erural nerve. 

The Psoas magnus (\poa, lumbus, a loin), situated by the side of 
the vertebral column in the loius, is a long fusiform muscle. It 
arises from the sides of the bodies of the last dorsal and all the 
lumbar vertebnc, from their intervertebral substances, transverse 
processes, and the tendinous arches which are thrown across the con¬ 
stricted portion of the vertebrae to protect the lumbar arteries and 
sympathetic filaments of nerves from pressure in their passage beneath 
the muscle. From this extensive origin the muscle passes along the 
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margin of the brim of the pelvis, and beneath Poupart’s ligament, to 
its insertion. The tendon of the psoas magnns unites with that of 
the iliacus, arid the conjoined tendon is inserted, into the posterior 
part of the trochanter minor, a bursa being interposed; 

Relations. —By its anterior surface with the ligamcntuin arenatmn 
intermnn of the diaphragm, the kidney, the. psoas parvus, genito- 
crural nerve, sympathetic nerve, its proper fascia, the peritoneum and 
colon, and along its pelvic border with the common and external iliac 
artery and vein. By its posterior surface with the lumbar vertebra;, 
the lumbar arteries, quadratus lnmboruin (from which latter it is 
separated by the anterior layer of the aponeurosis of the transversalis), 
and with the crural nerve, which near Poupart’s ligament passes to 
its outer side. The lumbar plexus of nerves is situated in the 
substance, of the posterior part of the. muscle. In the thigh the 
muscle is in relation with the fascia lata in front; tin; border of 
tile pelvis, and liip-joint, from which it is separated by the synovia] 
membrane, common to it and the preceding muscle, behind; with 
the crural nerve, and iliacus muscle to the. outer side; and with the 
femoral artery, by which it is slightly overlaid, to the inner side. 

The I’ncTiNEUS is a flat and quadrangular muscle; it arises from 
the^ieetineal line (pcclcn, a crest) of the os pubis, and from the sur¬ 
face of bone iu front of that line. It, is inserted into the line leading 
from the anterior intertrochanteric line to the linca aspera of the 
femur. 

Relations. —By its anterior surface with the pubic portion of the 
fascia lata, which separates it from the femoral artery and vein and 
internal saphenous vein, and lower down with the profunda artery. 
By its posterior surface with the capsule of the hip-joint, aud with 
the obturator exteruus and adductor brevis, the obturator vessels 
being iuterposed. By its external border with the psoas, the femoral 
artery resting upon the line of interval. By its internal border with 
the outer edge of the adductor longus. Obturator hernia is situated 
directly behind this muscle, which forms one of its coverings. 

The Adductor longus (adduccre, to draw to), the most super¬ 
ficial of the three adductors, arises by a round and thick tendon from 
the front surface of the os pubis, immediately below the angle of that 
bone; and, assuming a flattened and expanded form as it descends, is 
inserted into the middle third of the liuea aspera. 

Relations. —By its anterior surface with the pubic portion of the 
fascia lata, and near its insertion with the femoral artery and vein. 
By its posterior surface with the adductor brevis and magnus, the 
anterior branches of the obturator vessels and nerves, and near its 
insertion with the profunda artery and vein. By its outer border 
with the pcctincus, aud by the inner border with the gracilis. 

The pcctineus must he divided near its origin and turned outwards, 
and the adductor longus through its middle, turning its endB to either 
side, to bring into view the adductor brevis. 

The Adductor brevis, placed beneath the pectineus and adductor 
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longus, is fleshy, and thicker than the adductor longus; it arises from 
the body of the os pubis, and is inserted into the line leadiug from 
the lesser trochanter to the linen uspera. 

Relations.—s By its anterior surface with the pectineus, adductor 
longus, and anterior branches of the obturator vessels and nerve. By 
its posterior surface with the adductor magnus, and posterior branches 
of the obturator vessels and nerve. By its outer border with the 
obturator externus, and conjoined tendon of the psoas and iliaens. 
By its inner border with the gracilis aud adductor magnus. The 
adductor brevis is pierced near its insertion by the middle perforating 
artery. 

The adductor brevis may now be divided from its origin aud turned 
outwards, or its inner twu-thirds may be cut away entirely, when the 
adductor magnus muscle will be exposed in its entire extent. 

The Adductor magnus is a broad triangular muscle, forming a 
septum of division between the, muscles situated on the anterior and 
those on the posterior aspect of the thigh. It arises by fleshy fibres 
from the ramus of the. pubes aud ischium and from the side of the 
tuber isehii; aud radiating in its passage outwards, is inserted into 
the whole length of the linen aspera, and inner condyle of the femur. 
The adductor magnus is pierced by live openings: the three superior, 
for the three perforating arteries; and the fourth, for the termination 
of the profunda. The fifth is the large oval opening, in the tendinous 
portion of the muscle, that gives passage to the femoral vessels. 

Relations. —By its anterior surface with the pectineus, adductor 
brevis, adductor longus, femoral artery and vein, profunda artery and 
vein, with their branches, and with the posterior brandies of the 
obturator vessels and nerve. By its posterior surface with the semi- 
tendinosus, semi-membranosus, biceps, and gluteus maximus. By its 
inner border with the gracilis and sartorius. By its upper border 
with the obturator externus, and quadrates femoris. 

The Gracilis (slender) is situated along the inner border of the 
thigh. It arises by a broad but very thin tendon, from the body of 
the os pubis along the edge of the symphysis, and from the margin 
of the ramus of the pubes and ischium; and is inserted by a rounded 
tendon into the inner tuberosity of the tibia, beneath the expansion 
of the sartorius. 

Relations. —By its inner or superficial surface with the fascia lata, 
and below with the sartorius and internal saphenous nerve; the in¬ 
ternal saphenous vein crosses it lying superficially to the fascia lata. 
By its outer or deep surface with the adductor longus, brevis, aud 
magnus, and the internal lateral ligament of the knee-joint, from 
which it is separated by a synovial bursa common to the tendons of 
the gracilis aud semi-tendinosus. 

Actions. —The iliacus, psoas, pectineus, and adductor longus muscles 
bend the thigh upon the pelvis, and at the same time, from the obli¬ 
quity of their insertion into the lesser troehnnter and linea aspera, 
rotate the entire limb outwards; the pectineus and adductors adduct 
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the thigh powerfully ; and from the manner of their insertion into the 
linea asperu, they assist in rotating the limb outwards. The gracilis 
is likewise an adductor of the thigh; but contributes also to the flexion 
of the leg, by its attachment to the inner tuberosity of the tibia. 

l'ostmor Femoral Region. 

Biceps, 

.Semi-temlinosus, 

Semi-mcmbranosus. 

Dissection .—Remove the integument and fascia on the posterior 
part of the thigh by two flaps, as on the anterior region, and turn 
aside the gluteus maximus from the upjicr part; the muscles may 
then be examined. 

The Bicevs femoris (bis, double, KupaXi/, head) arises by two 
heads, one by a common tendon with the semi-tendinosus from the 
upper and hack part of the tuber isrhii; the other muscular and 
much shorter, from the lower two-thirds of the external border of the 
linea aspera. This muscle forms the outer hamstring, and is inserted 
by a strong tendon into the head of the fibula; a portion of the tendon 
beinji continued downwards into the fascia of the leg, and another 
being attached to the outer tuberosity of the tibia. 

Relations .—By its superficial or posterior surface with the gluteus 
maximus and fascia lata. By its deep or anterior surface with the 
semi-inemhrano^us, adductor magnus, vastus externus, the great sciatic 
nerve, popliteal artery and vein, and near its insertion with the ex¬ 
ternal head of the gastrocnemius, and planturis. By its inner border 
with the semi-tendinosus, and in the popliteal space with the popliteal 
artery and vein. 

The .Si;mi-tk.n1)IN(isijs, remarkable for its long tendon, arises in 
common with the long head of the biceps, from the tuberosity of the 
ischium: the two muscles being closely united for several inches below 
their origin. It is inserted, into the inner tuberosity of the tibia, 
immediately below the insertion of the tendon of the gracilis. 

Relations .—By its superficial surface with the giuteus maximus, 
fascia lata, and at its insertion with the synovial bursa which separates 
its tendon from the expansion of the sartorius. By its deep surface 
with the semi-membrauosus, adductor magnus, internal head of the 
gastrocnemius, and infernal lateral ligament of the knee-joint, the 
synovial bursa common to it and the tendon of the gyacjlis being in¬ 
terposed. By its inner border with the gracilis;, and by its outer 
border with the biceps. 

These two muscles must be 4jjWected from the tuberosity of the 
isbhium, to bring into view the origin of the next. 

The Semi-membranosfs, remarkable for the tendinous expansion 
upon its anterior and posterior surface, arises Jjrom the tuberosity of 
the ischium, in front of the common origiu'of the two preceding 
muscles. It is inserted into the posterior part of the inner tuberosity 
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Fig. 108* 


of the tibia; at its insertion the tendon splits into three portions, 
one of which is inserted in a groove on the inner side of the head of 
the tibia, beneath the internal lateral ligament. The second is conti¬ 
nuous with an aponeurotic expansion 
that binds down the popliteus muscle, 
the popliteal fascia; and the third 
turns upwards and outwards to the 
external condyle of the femur, form¬ 
ing the middle portion of the posterior 
ligament of theknee-joint (ligamentam 
posticum Winslowii). 

The tendons of the last two mus¬ 
cles, viz. the semi-tendinosus and 
semi-inemhranosns, with those of 
the gracilis and sartorius, form the 
inner hamstring. 

Itelations. —By its superficial sur¬ 
face■ with the gluteus maximus, biceps, 
semi-tendinosus, fascia lata, and at its 
insertion with the tendinous expan¬ 
sion of the sartorius. By its deep 
surface with the quadratus femoris, 
adductor magnus, internal head of the 
gastrocnemius, the knee-joint from 
which it is separated hv a synovial 
membrane, and the popliteal artery 
and vein. By its inner border with 
the gracilis. By its outer border with 
the great isehiatic nerve, and in the 
popliteal space, with the popliteal 
artery and vein. 

If the seini-membrunosus muscle 
he turned down from its origin, the 
student will bring into view the broad 
and radiated expanse of the adductor 
magnus, upon which the three flexor 
muscles above described rest. 

Actions. —These three hamstring 
muscles are the direct flexors of the 
leg upon the thigh ; and, by taking 



* The muscles of the posterior femoral and gluteal region. 1. The gluteus 
medlus. 2. The gluteus maximus. 3. The vastus externus covered in by 
fascia lata. 4. The long head of the biceps. 5. Its short head. G. The semi- 
tendinoeua. 7, 7. The seml-membranosus. a. The gracilis. 9. A part of tiie 
inner border of the adductor magnus. 10. The edge of the sartorius. 11. The 
popliteal space. 12. The gastrocnemius muscle; its two heads. The tendon 
of the biceps forms the outer hamstring; and the sartorios with the tendons 
of Ihe gracilis, serai-tendtaceae, and semi-membranosus, the inner hamstring. 
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their origin from below, they balance the pelvis on the lower ex¬ 
tremities. The biceps, from the obliquity of its direction, everts 
the leg when partly flexed, and the semi-tendinosus turns the leg 
inwards when in the same state of flexion. » 


Fig . KM).* 



Anterior Tibia,l Region. 

Tibialis nntieus, 

Extensor longus digitorum, 
Peroneus terlius, 

Extensor proprius pollieis. 

Dissection. — The dissection of the 
anterior tibial region is to be com¬ 
menced by carrying an incision along 
the middle of the leg, midway between 
the tibia and the fibula, from the knee 
to the ankle, and bounding it interiorly 
by a transverse incision extending from 
one malleolus to the other. And to 
expose the tendons on the dorsum of 
the foot, the longitudinal incision may 
be carried onwards to the outer side of 
the base of the great toe, and be ter¬ 
minated by another incision directed 
across the. heads of the metatarsal bones. 

The Tibialis antic us muscle (flexor 
tarsi tibialis) arises from the outer tu¬ 
berosity and upper two-thirds of the 
1 ibia, from the interosseous membrane, 
and from the deep fascia; its tendon 
passes through a distinct sheath in the 
annular ligament, and is inserted into 
the inner and under side of the internal 
cuneiform bone, and base of the meta¬ 
tarsal bone of the great toe. 

Relations. — By its anterior surface 
with the deep fascia, from which many 
of its superior fibres arise, and with the 
anterior annular ligament. By itsyritf- 
ierior surface with the interosseous 


* The muscles of the anterior tibial region. 1. The quadriceps extensor 
muscle inserted into the patella; the number rests on the tendon of the 
rectus, the vastus intemus and externus are situated one on each side. 
2. The subcutaneous surface of the tibia. 3. The tibialis anticus. 4. The ex¬ 
tensor longus digitorum. 5. The extensor proprius pollieis. 6. Theperoneus 
tertius. 7 . Tho peroneus longus. 8. The peroneus brevis. 9, 9. The borders 
of the soleus muscle. 10. A part of the inner belly of the gastrocnemius. 
11. The extensor brevis digitorum ; the tendon in front of this number is that 
of the peroneus tertius; and that behind it, the tendon the perotftus brevis. 
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membrane, tibia, ankle-joint, and bones of the tarsus with their articu¬ 
lations. By its internal surface with the tibia. By the external 
surface witii the extensor longus digitorum, extensor proprius pollicis, 
and the niitcrrr tibial vessels and nerve. 

The Extensor longus digitorum arises from the outer tuberosity 
of the tibia, from the head and upper three-fourths of the filmln, from 
the interosseous membrane, and from the deep fascia. Below, it divides 
into four tendons, which pass beneath the annular ligament, to he 
inserted into the second and third phalanges of the four lesser toes. 
The mode of insertion of the extensor tendons, both in the hand and 
in the foot, is remarkable, each tendon spreads into a broltd aponeu¬ 
rosis over the first phalanx ; this aponeurosis divides into three slips, 
the middle one is inserted into the base of the second phalanx, and 
the two lateral slips are continued onwards, to be inserted into the 
base of the third. 

Relations .—By its anterior surface^ with the deep fascia of the leg 
and loot, and with the anterior annular ligament. By its posterior 
surface with the interosseous membrane, fibula, ankle-joint, extensor 
brevis digitorum which separates its tendons from the tarsus, and 
with the metatarsus and phalanges. By its inner surface with the 
tibialis antieus, extensor proprius pollicis, and anterior tibial vessels. 
By its outer border with the peroneus Ionghs and brevis. 

The Peroneus truth's (flexor tarsi filmlaris) arises from the 
lower fourth of the fibula, and is inserted into the. base of the meta¬ 
tarsal bone of the little toe. Although apparently but a mere division 
or continuation of the extensor longus digitorum, this muscle nyiy he 
looked upon as analogous to the flexor carpi ulnaris of the forearm. 
Sometimes it is altogether wanting. 

The Extensor proprius polmuk lies between the tibialis antieus 
and extensor longus digitorum. It arises from the lower two-thirds 
of the fibula and interosseous membrane. Its tendou passes through 
a distinct sheath in the amildar ligament, and is inserted into the 
base of the last phalanx of the great toe. 

Relations. —By its anterior surface with the deep fascia of the leg 
and foot, and with the anterior annular ligament. By its posterior 
surface with the interosseous membrane, the, fibula, the tibia, the ankle- 
joint, the extensor brevis digitorum, and the bones and articulations 
of tin; great toe. It is crossed upon this aspect by the anterior tibial 
vessels and nerve. By its outer side with the extensor longus digi¬ 
torum, and in the foot with the dorsalis pedis artery and veins ; the 
outer side of its tendon upon the dorsum of the foot being the guide 
to these vessels. By its inner side with tfie tibialis antieus, and with 
the anterior tibial vessels. 

Actions .—The tibialis antieus and peroneus tertius arc direct flexors 
of the tarsus upouthelcg; acting in conjunction with the tibialis 
posticus they direct the foot inwards, and with the peroneus longus 
and brevis outwards. They assist also in preserving the flatness 
of the fo^t during progression The extensor longus digitorum and 
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extensor proprius pollicis arc direct extensors of the phalanges; but, 
continuing their action, they assist the tibialis antiens and peroneus 
tertius, in flexing the entire foot upon the leg. Taking their origin 
from below, they increase the stability of the ankle-joht. 


Fig. 110. 



Posterior TiUal Region. 

Superficial Group. 
Gastrocnemius, 

Planlaris, 

Soleus. 

Dissect ion. — Make an incision from 
the middle of the popliteal space down 
the middle of the posterior part of the leg 
to the heel, bounding it interiorly by a 
transverse incision passing between the 
two malleoli. Turn aside the flaps of in¬ 
tegument and remove the fascine from the 
whole of this region; the gastrocnemius 
muscle will then be exposed. 

The Gastrocnemius (yaarpoicviiiuov, 
the bellied part of the leg) arises by two 
heads from the upper part of the two 
condyles of the femur, the inner head 
being the longest, a'i’hey unite to form 
the beautiful muscle so characteristic of 
this region of the limb. Jt is inserted, by 
means of the tendo-Acliillis, into the lower 
part of the posterior tuberosity of the os 
caleis, a synovial bursa being placed be¬ 
tween that tendon nnd the upper part of 
the tuberosity. The gastrocnemius must 
be removed from its origin, and turned 
down, in order to expose the next muscle. 

Halations .—By its superficial surface 
with the deep fascia of the leg, which 
separates it from the external saphenous 
vein, and with the cxt'ernal saphenous 
nerve. By its deep surface with the 
lateral portions of the posterior ligament 
of the knee-joint, the popliteus, plnntaris, 


* The suprefloial muscles of the posterior aspect of the leg. 1. The biceps 
muscle, forming the outer hamstring. 2. The tendons forming the inner ham 
string. 3. The popliteal space. 4. The gastrocnemius muBCle. 6, 6, The 
aoleus. 6. The tendo- Achiills. 7. The posterior tuberosity of the os caleis. 
8. The tendons of the peroneus longue and brevis muscles passing behind the 
outer ankle. 9. The tendons ol the tibialis posticus and flexor longue digito- 
rum passing into the foot behind the inner ankle. 
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and soleus. The internal head of the muscle rests against the 
posterior surface of the internal condyle of the femur; the external 
head against the outer side of the external condyle. In.the latter a 
sesamoid bone is sometimes found. 

The Plantaris (plant,a, the sole of the foot), an extremely diminu¬ 
tive muscle situated between the gastrocnemius and soleus, arises from 
the upper part of the outer condyle of the femur; and is inserted , by 
its long aud delicately slender tendon, into the. inner side of the pos¬ 
terior tuberosity of the os calcis, by the side of the tendo-Acliillis i 
having crossed obliquely between the two muscles. 

The Soleus (solea, a sole,) is the broad muscle upon which the 
plantaris rests. It arises from the head and upper tUptaf the fibula, 
from the oblique line and middle third of the tibia.* Its fibres con¬ 
verge to the tendo-Aehillis, by which it is inserted into the posterior 
tuberosity of the os calcis. Between the fibulae and tibial origins of 
this muscle is a tendinous arch, beneath which the popliteal vessels 
and nerve pass into the leg. 

Relations .—By its superficial surface with the gastrocnemius anil 
plantaris. By its deep surface with the intermuscular fascia, which 
separates it from the flexor lougus digitorum, tibialis posticus, flexor 
longus pollicis, from the posterior tibial vessels aud nerve, and.J'rom 
the peroneal vessels. 

Actions .-—The three muscles of the calf draw powerfully on the os 
calcis, and lift the heel; continuing their action, they raise the entire 
body. This action is attained by means of a lever of the second 
power, the fulcrum (the toes) being at one end, the weight (the body- 
supported on the tibia) in the middle, and the power (these muscles) 
at the other extremity. 

They arc, therefore, the walking muscles, and perform all move¬ 
ments that require the support of the whole body from the grouud, as 
dancing, leaping, &c. Taking their fixed point from below, they 
steady the leg upon the foot. 

Deep layer. 
l’oplitcus. 

Flexor longus pollicis, 

Flexor longus digitorum, 

Tibialis posticus. 

Dissection .—After the removal of the soleus, the deep layer will be 
t'ouud bound down by an intermuscular fascia which is to be dissected 
away; the muscles may then be examined. 

The Popliteus muscle (poples, the ham of the leg) forms the floor 
■at the popliteal region at its lower part, and is bouud tightly down by 
a strong fascia derived from the middle slip of the tendon of the semi¬ 
membranosus muscle. It arises by a rounded tendon from a deep 
groove on the outer side of the external condyle of the femur, beneath 
the external lateral ligament; and spreading obliquely over the head 
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of the tibia, is inserted into the surface of bone above its oblique line. 
.This line is called, from being the limit of insertion of the poplitcus 
muscle, the popliteal line. 


Fig . i j i .* 



Relations. — By its superficial surface 
with a thick fascia which separates it from 
the two heads of the gastrocnemius, the 
plantaris, and the popliteal vessels and nerve. 
By its deep surface with the synovial mem. 
brane of the knee-joint and with the upper 
part of the tibia. 

The Flexor longus pollicis is the 
most superficial of the next three muscles. 
It arises from the lower two-thirds of the 
fibula, and passes through a groove in the 
astragalus and os calcis, which is converted 
by tendinous fibres into a distinct sheath 
lined by a synovial membrane, into the sole 
of the loot; it is inserted into the base of 
the last phalanx of the great toe. 

Relations. — By its superficial surface 
with the intermuscular fascia, which sepa¬ 
rates it from the solcus and teudo-Achillis. 
By its deep surface with the tibialis pos¬ 
ticus, ’fibula, libular vessels, interosseous 
membrane, and ankle-joint. By its outer 
border with the peroneus longus and brevis. 
By its inner border with the flexor longus 
digitoruin. In the foot, the tendon of the 
flexor lougus pollicis is connected with that 
of the flexor longus digitoruin by a short 
tendinous slip. 

The Flexor longus digitorum (per- 
foraus) arises from the surface of the tibia, 
immediately below the popliteal line. Its 
tendon passes through a sheath, common 
to it and the tibialis posticus, behiud the 
inner malleolus; it then passes through 
a second sheath which is connected with 
a groove in the astragalus and os calcis, 


* The deep layer of muscles of the posterior tibial region. 1. The lower 
extremity of the femur. 2. The ligamentum posticum Wlnslowii. 3. The 
tendon of the semi-membranosus muscle dividing into its three slips. 4. The 
internal lateral ligament of the knee-joint. 5. The external lateral ligament. 
6. The popliteus muscle. 7. The flexor longus digitorum. 8. The tibialis 
posticus. 9. The flexor longus pollicis. 10. The peroneus longus muscle. 
)!. The peroneus brevis. 12. The tendo-Achillis divided near its insertion into 
the os calcis. 13. The tendons of the tibialis posticus and flexor longus digi¬ 
torum muscles, just as they are about to pass beneath the internal annular 
ligament of the ankle; the interval between the latter tendon and the tendon 
of the flexor longus pollicis is occupied by the posterior tibial vessels and nerve. 
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into the sole of the foot, where it divides into four tendons, which 
arc inserted into the base of the last phalanx of the four lesser toes, 
perforating the tendons of the flexor brevis digitorum. 

Relations .—*Byits superficial surface with the intermuscular I'asem, 
(which separates it from the soleus,) and with the. posterior tibiid ves¬ 
sels and nerve. Hy its deep surface with the tibia and tibialis posticus. 
In the sole of the foot its tendon is in relation with the abductor 
pollicis and flexor brevis digitorum, which lie superficially to it, and 
it crosses the tendon of the flexor longns pollicis. At the point of 
crossing it receives the tendinous slip of communication from the 
latter. 

The flexor longus pollicis must now be removed from its origin, ami 
the flexor longns digitorum drawn aside, to bring into view the entire 
extent, of the tibialis posticus. 

The Tibialis posticus (extensor tarsi tibialis) lies upon the inter¬ 
osseous membrane, between the two bones of t he leg. J f arises 
by two heads from the adjacent sides of the tibia and fibula their 
whole length, and from the interosseous membrane. Its tendon 
passes inwards beneath the tendon of the flexor longns digitorum, and 
runs in the same sheath; it then passes through a proper sheath over 
the deltoid ligament, nud beneath the ealeaueo-scaphoid articulation, 
to be inser ted into the tuberosity of the scaphoid and internal cunei¬ 
form bone, a process of its tendon being prolonged outwards to the. 
external cuneiform. While in the common sheath behind the internal 
malleolus, the tendon of the tibialis posticus lies internally to that of 
the flexor longus digitorum, from which it is separated by a thin 
fibrous partition. A sesamoid bone is usuully met with in the tendon 
close to its insertion. 

Relations .—Ily its superficial surface with the intermuscular sep¬ 
tum, the flexor longns pollicis, flexor longus digitorum, posterior 
tibial vessels and nerve, peroneal vessels, and iu the sole of the foot 
with the abductor pollicis. By its deep surface with the. interosseous 
membrane, the fibula and tibia, the ankle-joint and the astragalus. 
The anterior tibial artery passes between the two heads of the 
muscle. 

The student will observe that the two latter muscles change their 
relative position to each other in their course. 'Thus, in the leg, the 
position of the three muscles from within outwards, is, flexor longus 
digitorum, tibialis posticus, flexor longus pollicis. At the inner mal¬ 
leolus, the relation of the. tendons is, tibialis posticus, flexor longus 
digitorum, both iu the same sheath; then a broad groove, which 
lodges the posterior tibial artery, venal comites, and nerve; and lastly, 
the flexor longus pollicis. 

Actions .—The popliteus is a flexor of the tibia upon the thigh, 
carrying it at the same time inwards so as to invert the leg. The 
flexor longus pollicis, and flexor longus digitorum, are the long flexors 
of the toes; their tendons are connected in the foot by a short ten¬ 
dinous baud, hence they necessarily act together. The tibialis posticus 
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is an extensor of the tarsus upon the leg, and an antagonist to the 
tibialis anticus. It combines with the tibialis auticus in adduction of 
the foot. 

Fibnlar Region. 

Peroneus longus. 

Peroncus brevis. 

Dissection .—These muscles are exposed by continuing the dissection 
of the anterior tibial region outwards beyond the tibula, to the border 
of the posterior tibial region. 

The Peroneus bongos (ntpfivr), fibula, extensor tarsi fihularis 
longior) muscle arises from the head and upper half of the outer side 
of the tibula, also from the fascia and aponeurotic septa, and termi¬ 
nates in a long tendon, which passes behind the external malleolus, 
and obliquely across the sole of the foot, through the groove in the 
cuboid bone, to be inserted into the base of the metatarsal bone of 
the great toe. Its tendon is thickened where it glides behind the 
external malleolus, and a sesamoid bone is developed in that part 
which plays upon the cuboid bone. 

Relations .—By its superficial surface with the fascia of the leg and 
foot.. By its deep surface with the fibula, peroneus brevis, os ealeis, 
and cuboid bone, and near the head of the tibula with the libular 
nerve. By its anterior border it is separated from the extensor 
longus digitorum by the attachment of the fascia of the leg to the 
tibula; and by the posterior border by the same medium from the 
soleus and flexor longus pollicis. The tendon of the peroneus longus 
is furnished with three fibrous sheaths and as many synovial mem¬ 
branes; the iirst is situated behind the external malleolus, and is 
common to this muscle and the peroneus brevis, the second on the 
outer side of the os ealeis, and the third on the cuboid bone. 

The Peroneus brevis (extensor tarsi fihularis brevior) lies be¬ 
neath the peroneus longus; it arises from the lower half of the fibula, 
and terminates in a tendon which passes behind the external malleolus 
and through a groove in the os ealeis, to be inserted into the base ol' 
the metatarsal bone of the little toe. 

Relations .—By its superficial surface with the peroncus longus and 
fascia of the leg and foot. By its deep surface with the fibula, the os 
ealeis, ami cuboid bone. The lateral relations of the muscle are the 
same as those of the peroneus longus. The tendon of the peroneus 
brevis has but two tendinous sheaths and two synovial membranes, 
one behind the external malleolus and common to both peronei, the 
other upon the side of the os ealeis. 

Actions .—The peronei muscles are extensors of the foot, conjointly 
with the tibialis posticus. They antagonise the tibialis anticus and 
peroneus tertius, which are flexors of the foot. The whole of these 
muscles acting together, tend to maintain the flatness of the foot, so 
necessary to security in walking. 
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Foot. 

Dorsal "Region. 

Kxteii9or brevis digitorum, 

Iutcrossei dorsnles. 

The Extensor ihhcvis digitorum muscle arises from the outer 
side of the os calcis, crosses the foot obliquely, and terminates in four 
tendons, the innermost of which is inserted iuto the base of the first 
phalanx of the great toe, and the other three into the sides of the 
long extensor tendons of the second, third, and fourth tews. 

Relations. —By its upper surface with the tendons of the extensor 
longus digitorum, peroueus brevis, aud with the deep fascia of the 
foot. By its under surface with the tarsal aud metatarsid bones. 
Its inner border is in relation with the dorsalis pedis artery, and the 
innermost tendon of the muscle crosses that artery just before its 
division. 

The Dorsal jntkkossei muscles are placed between the metatarsal 
bones; they resemble the analogous muscles in the hand in arising 
by two heads from the adjacent sides of the metatarsal bones; their 
tendons arc inserted into the base of the first phalanx, and iuto the 
digital expansion of the tendons of the long, extensor. 

The first dorsal interosseous is inserted iuto the inner side of the 
second toe, and is therefore an adductor: the other three are inserted 
into the outer side of the second, third, and fourth toes, and are con¬ 
sequently abductors. 

Relations. —By their upper surface with a strong fascia which 
separates them from the extensor tendons. By their under surface 
with the plantar interossei. Each of the muscles gives passage to a 
small artery (posterior perforating) which eomuiuuicatcs with the 
external plantar artery. And between the heads of the first inter¬ 
osseous muscle the communicating artery of the dorsalis pedis takes 
its course. 

Plantar Region. 

First lager. 

Abductor pollieis. 

Abductor minimi digiti, 

Flexor brevis digitorum. 

Dissection. —The sole of the foot is best dissected by carrying an 
incision around the heel, and alung the inner aud outer borders of the 
foot, to the great aud little toes. This incision should divide the 
integument and superficial fascia, and both together should he dissected 
from the deep faseia, as far forward as the base of the phalanges, 
where they may be removed from the foot altogether. The deep 
fascia should then be removed, and the first layer of muscles will he 
brought into view. 

The Abductor pou.icis lies along the inner border of the foot; 
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it arises by two heads, between which the tendons of the long flexors, 
arteries, veins, and nerves enter the sole of the foot. One. head arises 
from the inner tuberosity of the os ealcis, the other from the internal 
annular ligament and plantar fuscia. ‘ Insertion, into the base of the 
first phalanx, of the great toe, and into the internal sesamoid bone. 
delations .—By its superficial surface with the internal portion of 
the plantar fascia. By its deep surface 
Fig. 112.* with the flexor brevis pollieis, musculus 

accessorius, tendons of the flexor longus 
digitomm and flexor longus pollieis, 
tendons of the tibialis nutieus and pos¬ 
ticus, the plantar vessels and nerves, 
and the tarsal bones. On its outer 
border with the flexor brevis digilorum, 
from which it is separated by a vertical 
septum of the plantar fascia. . 

The Abductor .minimi iiiciti lies 
along the outer border of the sole of 
the loot. It arises from the outer 
tuberosity of the os calcis, and from the 
plantar fascia, as far forward as the 
base of the fifth metatarsal bone, and 
is inserted into the base of the first 
phalanx of the little toe. 

Relations .—By its superficial sur¬ 
face with the external portion of the 
plantar fascia. By its deep surface with 
the musculus accessorius, flexor brevis 
minimi digiti, tarsal bones, and meta¬ 
tarsal bone of the little toe. By its 
inner side with the flexor brevis digi- 
torum, from which it is separated by 
the vertical septum of the plantar fascia. 

The Flexor bkevis thgttoku'm 
(perforatus) is placed between the two 
preceding muscles. It arises from the under surface of the os calcis, 
frthn the plantar fascia and intermuscular septa, and is inserted by 
four tendons into the base of the second phalanx of the four lesser 
toes. Each tendon divides, previously to its insertion, to give passage 
to the tendon of the long flexor; hence its cognomen perforatus. 
Relations .—By its superficial surface with the plantar fascia. By 

* The flrst»layor of muscles of the sole of the foot; this layer is exposed by 
the removal of the plantar fascia. 1. The os calcis. 2. The posterior part of 
the plantar fascia divided transversely. 3. The abductor pollieis. 4. The 
abductor minimi digiti. 6. The flexor brevis digitorum. 6. The tendon of 
the flexor longus pollieis muscle. 7,7. The lumbrlcales. On the second and 
third toes, the tendons of the flexor longus digitorum are seen passing through 
the bifurcation of the tendons of the flexor brevis digitorum. 
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its deep surface with a thin layer of fascia which separates it from the 
musculus accessorius, tendons of the flexor longus digiiorum and flexor 
longus pollicis, ami plantar vessels aiul nerves. By its borders with 
t he vertical septa of the plantar fascia, which separate the muscle, on 
the one side from the abductor pollicis, and on the other irom the 
abductor minimi digiti. 

Second Layer. 

Musculus accessorius, 
liunibricales. 

Dissection. — The three preceding 
muscles must, be divided from their origin, 
and anteriorly through their tendons, 
and removed, in order to bring into view 
the second layer. 

The Museums accessorius arises 
by two slips from either side of the under 
sniTacc of the os ealcis; the inner slip 
beiug lleshy, the outer tendinous. The 
muscle is inserted into i In: outer side 
and upper surface of the tendon of the. 
flexor longus digitorum. 

Relations. —By its superficial surface 
with the three muscles of the superficial 
layer, from which it is separated by their 
fascial sheaths, and with tin* external 
plantar vessels and nerves. By its deep 
surface with the under part of the os 
ealcis and the long calcaneo-euboid 
ligament. 

The Lu mu hi calks (lumbrieus, an 
earthworm) arc four little muscles arisiny 
from the tendons of the flexor longus 
digitorum at their point of bifurcation, and inserted into the expan¬ 
sion of the exteusor teudons, mid into the base of the first phalanx 
of the four lesser toes on their tibial aspect. » 

Ref at ions. — By their superficial surface with the tendons of the 
flexor brevis digitorum. By their deep surface with the third layer 
of muscles of the sole of the foot. They pass between the digital 
slips of the deep fascia to reach their insertion. 


* The third and a part of the second layer of muscles of the*sole of the foot. 
\. The divided edge of the plantar fascia. 2. The musculus accessorius. 

1 he tendon ot the flexor longus digitorum. 4. The tendon ofrthe flexor 
longus pollicis. ft. The flexor hrevis pollicis. G. The adductor pollicis. 
7. The flexor brevis minimi digiti. 8. The transveraus pedis. 9. Interosiei 
muscles, plantar and dorsal. 10. A convex ridge formed by the tendon of the 
peroncusJongus muscle in its oblique course across the foot. 

T 
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Third Layer. 

Flexor brevis pollicis, 

Adductor pollicis, 

Flexor brevis minimi digiti, 

Transvcrsus pedis. 

Dissect inn. —The tendons of the long flexors and the muscles con¬ 
nected with them must be removed, to see clearly the attachments of 
the third layer. 

The Flexor iiiikyts pollicis arises by a pointed tendinous pro¬ 
cess from the side of the cuboid, the external cuneiform bone and the 
prolonged expansion to the latter derived from the tendon of the 
tibialis posticus; it is inserted by two heads into-the base of the first 
phalanx of the great toe. Two sesamoid bones arc developed in the 
tendons of insertion of these two heads, and the tendon of the flexor 
longus pollicis lies in the groove between them. 

Relations. —liy its superficial surface with the abductor pollicis, 
tendon of the flexor longns pollicis, and plantar fascia. By its deep 
surface with the tarsal hones and their ligaments, the. metatarsal 
bom;of the great toe, and the insertion of the tendon of the peronens 
longns. By its inner harder with the abductor pollicis; and by its 
outer border with the adductor pollicis; with both of these muscles 
it is blended near its insertion. 

The Adouctor pollicis arises from the cuboid bone, from the 
sheath of the tendon of the peroncus longns, and from the base of the 
third and fourth metatarsal hones. It is inserted into the base of 
the first phalanx of the great toe. 

Relations. —By its superficial surface with flic tendons of the 
flexor longns and flexor brevis digitorum, the musculus'accessorius, 
and lumbricalcs. By its deep surface with the tarsal bones and 
ligaments, the external plantar artery and veins, the interossci 
muscles, tendon of the peroncus longns, and metatarsal bone of the 
great toe. By its inner harder with the flexor brevis pollicis ; with 
which its fibres a;e blended. 

The Flexor hukvis minimi dioiti arises from the base of the 
metatarsal bone of the little toe, and from the sheath of the tendon of 
the peroncus longns. It. is inserted into the base of the first phalanx 
of the little toe on its outer side. 

Relations. —By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitorum, the iourtk lumbricalis, 
abductor minimi digiti, and plantar fascia. By its deep surface with 
the plantar interosseous muscle of the fourth metatarsal space, and 
the metatarsal hone. 

The Tiiansveksus pedis arises by fleshy slips, from the heads of 
the metatarsal bones of the four lesser toes. Its tendon is inserted 
into the base of the first phalanx of the great toe, being blended with 
that of the adductor pollicis. 
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Relations. —By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitoruin, and the lurahricales. B\ 
its deep surface with the interossei and ligaments of the metatarso¬ 
phalangeal articulations. 

Fourth Layer. 

Interossei Plan tares. 

The P|jAntak interossei muscles are three in number, and are 
placed upon rather than between the metatarsal bones. They arise 
from the base of the metatarsal bones of the three outer toes, and are 
inserted into the inner side of tin; extensor tendon and base of the 
first phalanx of the same toes. In their action they an; all adductors. 

Relations. —By their superficial surface with t he dorsal interossei 
arid the metatarsal bones. By their deep surface, with the external 
plantar artery and veins, the adductor pollicis, transversus pedis, and 
flexor minimi digiti. 

Actions. —All the preceding muscles act upon the toes; and the 
movements which they are capable of executing may be referred to 
four heads, viz. flexion, extension, adduction, and abduction. Tn 
these actions they are grouped in the following manner: — 

Flexion. Extension. 

Flexor longus digitoruin, Extensor longus digitorum, 

Flexor brevis digitorum, Extensor brevis digitoruin. 
flexor accessorius, 

Flexor minimi digiti. 

Adduction. Abduction. 

, . ( 011(1 dorsal, Interossei, three dorsal, 

n crossei, |,| aa ( ar Abductor minimi digiti. 

* The great toe, like the thumb in the hand, enjoys an independent 
action, and is provided with distinct muscles to perform its move¬ 
ments. These movements are precisely the same as those of the 
other toes, viz.: 

Flexion. Extension. 

Flexor longus pollicis. Extensor proprius pollicis, 

Flexor brevis pollicis. Extensor brevis digitorum. 

Adduction. Abduction. 

Adductor pollicis. Abductor pollicis. 

The only muscles excluded from this tabic are the lumbricales, four 
small muscles, which, from their attachments to the tendons of the 
long flexor, appear to be assistants to its action; and the transversus 
pedis, a small muscle placed transversely in the foot, across the heads 
of the metatarsal bones. The latter has for its office the drawing 
together of the toes. 

t 2 
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(JHATTElt IV. 


OF Til K FA SCI .1-;. 


Vascia (fascia, a bandage) is the mime assigned to lamina 1 of 
various extent and thiekiirss, which are distributed through the dif¬ 
ferent regions of the body, lor tin; purpose of investing or protecting 
the softer and more delicate organs. From a consideration of their 
structure, these fascia’ may he arranged into two groups: nreolo- 
lihrous faseiie, and aponeurotic fascist 1 . 

The areola-fibrous fascia is best illustrated in the common subcu¬ 
taneous investment of the entire body, the superficial fascia. This 
strifeturc is situated immediately beneath the integument over every 
part of the frame, and is the medium of connexion between that 
layer,and the deeper parts. It is composed of areolo-fihroua tissue, 
containing in its areolae an abundance of adipose cells. Tin: fat being 
a had conductor of calorie, serves to retain the warmth of the body; 
while it forms at the same time a yielding tissue, through which the 
minute vessels and nerves puss to this, papillary layer of the skill, 
withonl incurring the risk of obstruction from injury or pressure, 
lly dissection, the superficial fascia maybe separated into two layers, 
between which are found the superficial or cutaneous vessels and 
nerves; as the superficial epigastric artery, the saphenous veins, 11# 
radial niul ulnar veins, the superficial lymphatic vessels, also the 
cutaneous muscles, as the platysma myoides, orbicularis palpebrarum, 
sphincter ani, See. In other situations, the areolo-hhrous fascia is 
found condensed into a strong and inelastic membrane, as is ex¬ 
emplified in the deep fascia of the neck, the thoracic, transversalis, 
and perineal faseiie, and the sheaths of vessels. 

The aponeurotic fascia is the strongest kind of investing membrane; 
it is composed of tendinous fibres, ruuuilig parallel with each other, 
and connected by other fibres of the same kind passing in different 
directions. When freshly exposed, it is brilliant and nacreous, and is 
tough, inelastic, and unyielding. In the limbs it forms the deep 
fascia, enclosing and forming distinct sheaths to all the muscles and 
tendons. I( is thick upon the outer and least protected side of the 
limb, aud thinner upon its inner side, it is firmly connected to the 
bones, aud to the prominent points of each region, as to the pelvis, 
knee, and ankle, in the lower, and to the clavicle, scapula, elbow, and 
wrist, in the upper extremity. It assists the muscles in their action, 



fascia: of thf head and neck. 


by keeping up a tonic pressure ontlieir surface; aids materially in the 
eircnlatiou of the fluids in opposition to the laws of gravity; and iti 
the palm of the baud and sole of the foot is a powerful protection to 
the structures Miich enter into the composition of these regions. In 
some situations its tension is regulated by muscular action, as by the 
tensor vagina' femoris and glutens maximus in the thigh, by the 
biceps in the leg, and by the biceps and palmaris loitgus in the arm; 
in other situations it affords an extensive surface for the origin of the 
fibres of muscles. 

The fascia' may be arranged, like the other textures of the body, 
into—1. Those of the head and neck. 2. Those of the trunk. 
.1 Those of the upper extremity. 4. Those of the lower extremity. 


FASCI.K OF THE HEM) AM) NECK. 


The TruroiiAL fascia is a strong aponeurotic membrane which 
covers in the temporal muscle at each side of the head, and gives 
origin by its internal surface to some of its muscular fibres. It is 
attached to the whole extent of the temporal ridge above, and |» the 
zygomatic arch below; in the latter situation it is thick anil divided 
into two layers, the. external being connected to the upper border of 
the arch, and the internal to its inner surface. A- small quantity of 
fat is usually found between these two layers, together with the 
orbital branch of the temporal artery. 

(’EltVK At. fascia.— The faseiie of the neck are the superficial and 
deep. The mprrjicitil ceroH'a!fascia is a part of the common super¬ 
ficial fascia of the entire body, and is only interesting from containing 
between its layers the platysma inyoides muscle. 

The deep cervical fascia is a strong areolo-tibrous layer, which in¬ 
vests the muscles of the neck, and retains and supports the vessels 
and nerves, it commences posteriorly at the ligamcntum nuclue, and 
passes forwards at each side beneath the trapezius muscle to the 
posterior border of the sterno-mastoid; here it divides into two layers, 
which embrace that muscle and unite upon its anterior border to he 
prolonged onwards to the middle line of the neck, where it becomes 
continuous with the fascia of the opposite side. Besides thus consti¬ 
tuting a sheath for the sterno-mastoid, it also forms sheaths for the 
other muscles of the neck over which it passes. If the superficial 
layer of the sheath of the sterno-mastoid he traced upwards, it will 
he found to pass over the parotid gland and masseter muscle, and to 
he inserted into tfc£ zygomatic arch; and if it be traced downwards, 
it will be seen to pass in front of the clavicle, and become lost upon 
the pcctoralis major muscle. If the deep layer of the sheath be 
examined superiorly, it will be found attached to the styloid process, 
from which it is reflected to the angle of the lower jaw, forming the 
stylo-maxillary ligament; and if it be followed downwards, it will he 
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found connected with the, tendon of the omo-hyoid muscle, and may 
thence be traced behind the clavicle, where it encloses the subclavius 
muscle, and; being extended from the cartilage of the first rib to the 
coracoid process, constitutes the costo-eoracoid memtihrac. In front 
of the sterno-mastoid muscle, the deep fascia is attached to the border 
of the lower jaw and os hyoidcs, and forms a distinct sheath for the 
subrnaxillary gland. Interiorly it divides into two layers, one of 
which passes in front of the sternum, while the other is attached to 
its superior border. 


Fig . in.* 



* A transverse section of the neck, showing the deep cervical fascia and its 
numerous prolongations, forming sheaths for the different muscles. As the 
figure is symmetrical, the figures of reference are placed only on one side. 
1. The platysma myoides. ‘2. The trapezius. 3. The ligamentum nucha-, 
ft*oni which the fascia may lie traced forwards beneath the trapezius, enclosing 
the other muscles of the neck. 4. The point at which the fascia divides, to 
form a sheath for the sterno-mastoid muscle (5). 0. The point of reunion of 
the two layers of the sterno-mastoid sheath. 7. The point of union of the deep 
cervical fascia of opposite sides of the neck. H. Section of the stemo-byoid. 
9 Omo hyoid. 10. Stemo-thyroid. 11. The lateral lobe of tho thyroid gland. 
12. The trachea. 13. The (esophagus. 14. The sheath containing the com¬ 
mon carotid artery, internal jugular vein, and pneumogastric nerve. 15. The 
longus colli. The nerve in frcmt of the sheath of this muscle is the sympathetic. 
10. The rectus anticus major. 17. Scalenus anticus. 18. Scalenus posticus. 
19. The splenius capitis. 20 . Splenius colli. 21. Levator anguli scapula?. 
22. Complexus. 23. Trachelo-mastdd. 24. Transversalis colli. 25. Cervi- 
calla ascendens. 20. The semi-spinalis colli. 27. The multifldus spin®. 
28. Abervlcal vertebra. Tho transverse processes are seen to be traversed by 
the vertebral artery and vein. 
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FASCIA, OF THE TKl'NK. 

The thoracic fascia* is a deuse layer of areolo-fibrous membrane 
stretched horizontally across the superior opening of the thorax. It 
i9 firmly attached to the concave, margin of tin? first rib, and to the 
inner surface of the sternum, in front it leaves an opening for the 
connexion of the cervical with the thoracic portion of the thymus 
gland, and behind it forms an arch across the vertebral column, to 
give passage to the (esophagus. 

At the point where the great vessels and trachea pass through the 
thoracic fascia, it divides into an ascending and descending la\cr. 
The ascent tint/ tat/cr is attached to the trachea, and becomes con¬ 
tinuous with the sheath of tlft* carotid vessels, and with the deep 
cervical fascia; the descending layer descends upon the trachea to its 
bifurcation, surrounds the large vessels arising from the arch of the 
aorta, and the upper part of the arch itself, and is continuous with 
the fibrous layer of the pericardium. It is connected also with the 
veuas innomiuntie and superior cava, and is attached to the areolo- 
tibrous capsule of the thymus gland. 

“ The thoracic fascia,” according to Sir Astlcy Cooper, “ performs 
three important otlices*.— , 

“ 1st. It forms the upper boundary of tuc chest, as the diaphragm 
does the lower. 

“ 2nd. It sicadily preserves the relative situation of the parts 
which enter and quit the thoracic opening. 

“ ttrd. It attaches and supports the heart in its situation, through 
the medium of its connexion with the aorta and large vessels which 
are placed at its curvature.” 

ABDOMINAL FASCIAL 

The lower part of the parietes of the abdomen, and the cavity of 
the pelvis, are strengthened by a layer of fascia which lines their 
internal surface, and at the bottom of the latter cavity is reflected 
inwards to the sides of the bladder. This fascia is continuous 
throughout the whole of the above-mentioned surface; but for con¬ 
venience of description is considered under the several names of trans¬ 
versals fascia, iliac fascia, and pelvic fascia ; the two former meet at 
the crest of the ilium and Poupart’s ligament, the latter is confined 
to the cavity of the true pelvis. 

The fascia transversal is (Fascia Cooperiif is an areolo-fibrous 
lamella which lines the iuncr surface of the trailsvcrsali8 muscle. It 
is thick and deuse below, near tin; lower part of the abdomen; but 
becomes thinner as it ascends, and is gradually lost in the subserous 
areolar tissue. It is attached interiorly to the reflected margin of 
Poupart’s ligament and to the crest of the ilium; internally to the 

* See Sir Astley Cooper’* work on the “Anatomy of the Thymus Gland.’’ 

f Sir Astley Cooper first described this fascia in its important relation to 
inguinal hernia 
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border of the rectus muscle; anil, at tlie inner third of the femoral 
arch, is continued beneath Poupart’s ligament, and forms the anterior 
segment of the crural canal, or sheath of the femoral vessels. 

The internal abdominal ring is situated in this fascia,>at about mid¬ 
way between the spine of the os pubis and the. anterior superior spine 
of the ilium, and half an inch above l’oupart’s ligament; it is 
hounded on its inner side by a well-marked falciform border, but is 
ill-defined around its outer margin. From the circumference of this 
ring is given off an infundibulil'orm process, which surrounds the 
testicle and spermatic cord, constituting the fascia propria of the 
latter, and forms the first investment to the sac of oblique inguinal 
hernia. It is the strength of this fascia, in the interval between the 
tendon of the rectus mul the internal abdominal ring, that defends 
this portion of the pnrictes from the frequent occurrence of direct 
inguinal hernia. 

INGUINAL IIKI1MA. 

Inguinal hernia is of two kinds, oblique and direel. 

In Oiii.iqi k inguinal I1KBX1A the intestine escapes from the 
cavity of the abdomen into the spermatic canal, through the internal 
abdoniinat ring, pressing before it a pouch of peritoneum which con¬ 
stitutes the hernial me, and distending the infiindihuliform process of 
tile fraiisversolis fascia. After emerging through the internal 
abdominal ring it passes first beneath the lower and ar#lieil border of 
the trnnsvcrsalis muscle; then beneath the lower border of the 
internal oblique muscle ; and finally through the external abdominal 
ring in the aponeurosis of the external oblique. From the trans- 
versalis muscle it receives no investment; while passing beneath the 
lower border of the internal oblique, it obtains the cremaster muscle; 
mid, iqioii escaping at the external abdominal ring, receives the intcr- 
eolmimnr fascia. So that the coverings of an oblique inguinal hernia, 
after it has emerged through the external abdominal ring, are, from 
the surface to the intestine, the 
Integument, 

Superficial fascia, 
lutercoliimuar fascia. 

Cremaster muscle, 

Tmnsversalis, or infuudibuliform fascia. 
1’eritoneiil sac. 

The spermatic canal, which, in the normal condition of the 
abdominal pnrictes serves for the passage of the spermatic cord in the 
male, and the round ligament with its vessels in the female, is about 
one inch tuid a half in length. It is hounded in front by the 
aponeurosis of the external oblique muscle; behind by the trans- 
versalis fascia, and the conjoined tendon of the internal oblique and 
transversnlis; above by the arched borders of the internal oblique 
and transversalis; below by the grooved border of Poupurt’s liga¬ 
ment : and at each extremity by one of the abdominal rings—the 
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internal ring at the inner termination, the external ring at the outer 
extremity. These relations may be more distinctly illustrated by the 
following plan: 

Above. 

Lower borders of internal oblique 



and transversalis. 

Behind. 

In Front. 


Transversalis fascia. 

Aponeurosis of 

Spermatic canal. 

1 Conjoined tendon of 

external oblique. 

internal oblique and 


Ik low. 

Grooved border of 
Poupart’s ligament. 

transversalis. 


There are three* varieties of oblique inguinal hernia:—common, 
congenital, and encysted. 

Common ohlhjiie hernia is that which has been described above. 

Congenital hernia results from the non-closure of the pouch of 
peritoneum carried downwards into the scrotum by the testicle, 
during its descent in the. foetus.. In consequence of this defect, the 
intestine at some period of life is forced into the peritoneal canal, 
and descends through it into the tunica vaginalis, where iffies in 
contact with the testicle; so that congenital hernia has no proper 
sue, hut is contained within the tunica vaginalis. The other coverings 
arc the same as those of common inguinal heruia.' 

Encysted hernia (hernia infantilis, of I ley) is that form of pro¬ 
trusion in which the pouch of peritonAim forming the tunica 
vaginalis, being only partially closed, and remaining open externally 
to the abdomen, admits of the hernia passing into the scrotum, 
behind the tunica vaginalis. So that the surgeon, in operating upon 
this variety, requires to divide three layers of serous membrane; the 
first and second layers being those of the tunica vaginalis; and the 
t bird the true sac of the hernia. 

Direct inguinal hernia has received its name from passing 
directly through the external abdominal ring, and forcing before it 
the opposing parietes. This portion of the wall of 1 he abdomen is 
strengthened by the conjoined tendon of the internal oblique nnd 
transversalis muscle, which is pressed before the heruia, and forms 
one of its investments. Its coverings are, the 

Tntegument, 

Superficial fascia, 

1 ntcrcolumnar fascia, 

Conjoined tendon, 

Transversalis fascia, 

Peritoneal sac. 

* Velpeau describes a fourth, in which the protrusion takes place between 
the edge of the rectus and the umbilical ligament, and then takes the course 
of the spermatic canal. 
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Direct inguinal hernia differs from ohliijue, firstly, in never at¬ 
taining the same bulk, in consequence of the resisting nature of the 
conjoined tendon of the internal oblique and transversalis and of the 
transvcrsalis fascia; secondly, in its direction, having ?i tendency to 
protrude from the middle! line rather than towards it. Thirdly, in 
making for itself u new passage through the abdominal parietes, 
instead of following a natural channel; and fourthly, in the relation 
of the neck of its sac to the epigastric artery; that vessel lying to 
the outer side of the opening of the sac of direct hernia, and to the 
inner side of that of oblique hernia. 

All the forms of inguinal hernia are designated scrotaf, when they 
have descended into that cavity. 

The Fascia h.iaca is the aponeurotic investment of the psoas 
and ilincus muscles ; and, like the fascia transversalis, is thick below, 
and becomes gradually thinner as it ascends. Jt. is attached 
superiorly along the edge of the psoas, to the anterior lamella of the 
aponeurosis of the transversalis muscle, to the ligumentum arcuatum 
internum, and to the bodies of the lumbar vertebral, leaving arches 
corresponding with the constricted portions of the vertebra; for the 
passage of the lumbar vessels. I.ower down it passes beneath the 
external iliac vessels, and 4 attached along the margin of the true 
pelvis; externally it is connected to the crest of the ilium ; and, 
interiorly, to the outer two-thirds of Poupart’s ligament, where it is 
continuous with tig: fascia transversalis. Passing beneath Poupart’s 
ligament, it snrronnds the psoas and ilincus muscles to their termina¬ 
tion, and beneath the inner third of the femoral arch forms the 
posterior segment of the sheath of the femoral vessels. 

The Fascia pf.lvica is attached to the inner surface of the os 
pubis and along the margin of the brim of the pelvis, where it is 
continuous with the iliac fascia. From this extensive origin it 
descends into the pelvis, and divides into two layers, the pelvic and 
obturator. 

The pe/rir taper or fascia, when traced from the internal surface 
of the os pubis near the symphysis, is seen to be reflected inwards to 
the neck of the bladder, so as to form the anterior vesica/ ligaments. 
Traced backwards, it passes between the sacral plexus of nerves, and 
the internal iliac vessels, and is attached to the anterior surface of the 
sacrum; and, followed from the sides of the pelvis, it descends to the 
base of the bladder and divides into three layers, one ascending, is 
reflected upon the side of that viscus, encloses the vesical plexus of 
veins, aud forms the lateral ligaments of the bladder. A middle 
lager passes inwards between the base of the bladder and the upper 
surface of the rectum, and was named by Mr. Tyrrell the recto¬ 
vesical fascia ; and an inferior lager passes behind the rectum, and, 
with the layer of the opposite aide, completely invests that intestine. 

The obturator fascia passes directly downwards from the splitting 
of the layers of the pelvic fascia, and covers in the obturator internus 
muscle and the internal pudic vessels and nerve; it is attached to 
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the ramus of the os pubis and ischium in front, and below to the 
falciform margin of the great sacro-ischiatic ligament. Lying between 
these two layers of fascia is the levator ani muscle, which arises from 
their angle of» separation. The levator ani is covered in inferiorly by 

Fig. 115.* 



a third layer of fascia, which is given off by the obturator fascia, aud 
is continued downwards upon the inferior surface of the muscle to the 
extremity of the rectum, whfere it is lost. This layer may be named 
from its position and inferior attachment, the anal fauna. 

Perineal fascie. — In the perineum there are two faseiie of 
much importance, the superficial and deep perineal fascia. 

The superficial perineal fascia is a thin apoucurotic layer, which 
covers in the muscles of the genital portion of the perineum and 
the root of the penis. It is firmly attached at each side to the ramus 
of the os pubis aud ischium; posteriorly it is reflected backwards 
beneath the transversi perinei muscles to become connected with the 
deep perineal fascia; while anteriorly it is continuous with the dartos 
of the scrotum. 

* A transverse section of the pelvis, showing the distribution of the pelvic 
fascia. 1. The bladder. 2. The vesicula seminalis of one side divided across. 
3. The rectum. 4. The iliac fascia covering in the iliacus and psoas muscles 
(5); and forming a sheath for the external iliac vessels (G). 7. The anterior 
crural nerve excluded from the sheath. 8. The pelvic fascia. 9. Its ascending 
layer, forming the lateral ligament of the bladder of one side, and a sheath to 
the vesical plexus of veins. 10. The recto-vesical fascia of Tyrrell formed by 
the middle layer. 11. The inferior layer surrounding the rectum and meeting 
at the middle line with the fascia of the opposite side. 12. The levator ani 
muscle. 13. The obturator intemus muscle, covered in by the obturator 
fascia, which also forms a sheath for the internal pudic vessels and nerve (14). 
1ft. The layer of fascia which Invests the under surface of the levator ani 
muscle, the anal fascia. 
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The ff-erp ptriiien! fascia (Camper's ligament, triangular ligament) 
is situated behind the root of the penis, and is firmly stretched across 
between the ranm.-. of the os pubis and ischium of each side, so as to 
constitute a strong septum of defence to the outlet of the pelvis. At 
its inferior border it divides into two layers, oue of which is continued 
forwards, and is continuous with the superficial perineal fascia; while 
the other is prolonged backwards to the rectum, and, joining with the 
anal laseia, assists in supporting the extremity of that intestine. The 
deep perineal fascia is composed of two layers, which are separated 
from each other by several important parts, and traversed by the 
membranous portion of the urethra. The anterior layer is nearly 
plane in its direction, and sends a sheath forwards around tin* anterior 
termination of the membranous urethra to be attached to the posterior 



part of the hull). The posterior layer is oblique, and sends a funnel- 
shaped process backwards, which invests the commencement of the 
membranous urethra and the prostate gland. Thu inferior segment of 


* The pubic arch with the attachments of the perineal fascia?. 1,1, 1. The 
superficial perineal fascia divided by a \ shaped incision into three? flaps; the 
lateral Haps are turned over the ramus of the os pubis and ischium at each side, 
to which they are firmly attached ; the posterior fiap is continuous with the 
deep perineal fascia. 2. The deep perineal fascia. 3. The opening for the 
passage of the membranous portion of the urethra, previously to the entrance 
of the latter into the bulb. 4. Two projections of the anterior layer of the 
deep perineal fascia, corresponding with the position of Cowper’s glands. 
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this 1unm‘l-sha[)c<l process is continued backward beneath the? pros¬ 
tate gland and the vesieube seminales, and is continuous with the 
redo-vesica I fascia of Tyrrell, which latter is attached posteriorly to 
the reeto-vesfoal fold of peritoneum, and serves the important ollice 
of retaining that duplicature in its situation. 

Between the two layers of the deep perineal fascia are situated, 
therefore, the whole extent of the membranous portion of the urethra, 
tin* compressor urethra* muscle, ('owper’s glands, the internal pudie 
and bulbous arteries, and a plexus of veins. Mr. Tyrrell considers 



* A side view of the viscera of the pelvis, ,-.bowing the distribution of the* 
perineal and pelvic fascia*. 1. The* symphysis pubis. 2. The bladder. 3. The 
recto-vesical fold of peritoneum, passim' from tin* anterior surface of tho 
rectum to the posterior part of the bladder; from the upper part of the fundus 
of the 1>ladde*r it is reflected upon lh«* abdominal parietes. L The ureter. 
5. The vas deferens crossing the direction of the ureter. •>. The vesiculaseini- 
imlis of the right side. 7, 7. The prostate gland divided hv a longitudinal 
section. K, s. The section of a ring of elastic tissue which encircles the pro- 
static portion of the urethra at its commencement, h. The prostatic portion 
of tiie urethra. 10. The membranous portion enclosed by the compressor 
urc-thnr* muscle. 11. The commencement, of the corpus spongiosum penis, 
the bulb 12. The anterior ligaments of the bladder formed by the reflection 
of the pelvic fascia, from the. internal surface of the os pubis to the neck of 
the bladder. 13. Tin* edge of the pelvic fascia at the point where it is reflected 
upon the rectum. I t. An interval between the pehic fascia and deep perineal 
fascia, occupied by a plexus of veins, la. Tin* deep perineal fascia; its two 
layers. 10. <’owper’s gland of the right side situated between the two layers 
below the membranous portion of the urethra. 17. The superficial perineal 
fascia ascending in front of the root of the penis to become continuous with 
the dartos of the scrotum (IK), lb. The layer of the deep fascia which is pro¬ 
longed to the rectum. 20. The lower part of the levator ani: its fibres are 
concealed by the anal fascia. 21. The inferior segment of the funnel-diaped 
process given off from the posterior layer of the deep perineal fascia, which is 
continuous with the recto vesical fascia of Tyrrell. The attachment of thin 
fascia to the recto-vesical fold of peritoneum is seen at 22 . 
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the nntcrior lamella alone ns the deep perineal fascia, and the posterior 
lamella as a distinct layer of fascia covering in a considerable plexus 
, of veins. 

FA SCI .E OF THE OFFER EXTREMITY. 

The superficial fascia of the upper extremity contains between its 
layers the superficial veins and lymphatics, and the superficial nerves. 

The ilecp fascia is thin over the deltoid awl peetoralis major 
muscles, and in the axillary space, but thick upon the dorsum of the 
scapula, where it binds down the infra-spinatus muscle. It is attached 
to the clavicle, acromion process, and spine of the scapula. In the 
upper arm it is somewhat stronger, and is inserted into the condyloid 
ridges, funning the inlennusenhir septa. In the forearm it is very 
strong, and at the head of the elbow its thickness is augmented by a 
broad hand, which is given otf from the inner side, of the tendon of 
the biceps. It is firmly attached to the olecranon process, to the ulna, 
and to the prominent points about the wrist, Tpon the front of the 
wrist it is continuous with the anterior annular ligament, which is 
considered by some anatomists to he formed by the deep fascia, hut 
which 1 am more disposed to regard as a ligament of the wrist. On 
the posterior aspect of this joint it forms a strong transverse hand, 
the posterior annular ligament , beneath which the tendons of the 
extensor muscles pass, in distinct sheaths. The attachments of the 
posterior annular ligament are, the radius on one side, and the ulna 
and pisiform hone on the opposite side of the joint. 

The tendons, as tl^ey pass beneath flic annular ligaments, are sur¬ 
rounded by synovial bursas. The dorsum of the hand is invested by 
a thin fascia, which is continuous with the posterior annular ligamcut. 

The palmar fascia is divided into three portions. A central por¬ 
tion, which occupies the middle of the palm, and two lateral portions, 
which spread out over the sides of the bund, and are continuous with 
the dorsal fascia. The central portion is strong and tendinous: it is 
narrow at the wrist, where it is attached to the annular ligament, 
and broad over the heads of the metacarpal hones, where it divides 
into eight slips, which are inserted into the sides of the base of the 
first phalanx of each linger. The fascia is strengthened at its point 
of division into slips by strong fasciculi of transverse fibres, and the 
arched interval left bctvvecu each pair of slips gives passage to the 
tendons of the flexor muscles. The arches between the fingers trans¬ 
mit the digital vessels and nerves, and lumbricales muscles. 

FA SC EE OF THE LOWER EXTREMITY. 

The superficial fascia contains between its two layers the super¬ 
ficial vessels and nerves of the lower extremity. At the groin these 
two layers are separated from each other by flic superficial lymphatic 
glands, and the deep layer is attached to Poupart’s ligament, while 
the superficial layer is continuous with the superficial fascia of the 
abdomen. 
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The deep fascia of the thigh is named, from its great extent, the 
fascia lain; it is thick and strong upon the outer side of the limb, 
and tkinucr upon its inner and posterior side. That portion of fascia 
which invests the gluteus inaximus is very thin, but that which covers 
in the gluteus medius is excessively thick, and gives origin, by its 
inner surface, to the superficial fibres of that muscle. The fascia lata 
is attached superiorly to Poupart’s ligament, the crest of the ilium, 
sacrum, coccyx, tuberosity of the ischium, minus of the ischium and 
pubes, and body of the pubes; in the thigh it is inserted into the 
linca aspera, and around the knee is connected with the prominent 
points of that joint. It possesses also two muscular attachments, by 
means of the tensor vaginae femoris, which is inserted between its 
two layers on the outer side, and the gluteus maximus, which is at¬ 
tached to it behind. 

In addition to the smaller openings in the fascia lata which trans¬ 
mit the small cutaneous vessels and nerves, there exists at the upper 
and inner extremity of the thigh an oblique foramen, which gives 
passage to the superficial lymphatic vessels, and the large subcutaneous 
vein of the lower extremity, the internal saphenous vein, and is thence 
named the saphenous open in;/. The existence of this opening has 
given rise to the division of the upper part of the fascia lata iuto»two 
portions, an iliac portion and a pubic portion. 

The iliac portion is situated upon the iliac side of the opening. It 
is attached to the crest of the ilium, and along Poupart's ligament to 
the spine of the os pubis, whence it is reflected downwards and out¬ 
wards in an arched direct ion, and forms a falciform border, which con¬ 
stitutes the. outer boundary of the saphenous opening. The edge of 
this border immediately overlies, and is reflected upou, the sheath of 
the femoral vessels, and the lower extremity of the curve is continuous 
with the pubic portion. 

.. The pubic portion , occupying the pubic side of the saphenous open¬ 
ing, is attached to the spine of the os pubis and pectineal line ; and, 
passing outwards behind the sheath of the femoral vessels, divides 
into two layers; the anterior layer is continuous with that portion of 
the iliac fascia which forms the sheath of the ilinctis and psoas muscles, 
the posterior layer is lost upon the capsule of the hip-joint. 

The interval between the falciform border of the iliac portion and 
the opposite surface of the pubic portion is closed by a fibrous layer, 
which is pierced by numerous openings for the passage; of lymphatic 
vessels, and is thence named cribriform fascia. The cribriform fascia 
is connected with the sheath of the femoral vessels, and forms one of 
the coverings of femoral hernia. When the iliac portion of the fascia 
lata is removed from its attachment to Poupart’s ligament and is 
turned aside, the sheath of the femoral vessels (the femoral or crural 
canal) is brought into view'; aud if Poupart’s ligament be carefully 
divided, the sheath may be isolated, aud its continuation with the 
transversal is and iliac fascia; clearly demonstrated. In this view the 
sheath of the femoral vessels is an inlundihuliform continuation of the 
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aidorainal juscin, dosely adherent to the vessels a* little way down 
the thigh, bat much larger than the vessels it contains at Poupart’s 
'ligament, if the sheath he opened, the artery and vein will be found 
iyinfe'sidc by side, and occupying the outer two-third* ol‘ the sheath. 


Fig. 1!*.* 



leaving an inl'mtdilmlilbnn inlerval between the vein and the inner 
wall of the sheath. The superior opening of this spare is named the 
femora! r.iuin it is hounded in front by Poupart’s ligament, behind 
by the os pubis, internally by flimbermil’s ligament, and externally 
by the femoral vein. The inlerval itself senes for the passage of the 
superficial lymphatic vessels from the saphenous opening to a lymphatic 
gland, which generally occupies the femoral ring, and from thence 
they proceed into the current of the deep lymphatics. The femoral 
ring is closed merely by a thin layer of suhserous areolar tissue, f 


* A section of the structures which pass beneath the femoral arch. 1. Pou- 
pmt’s ligament. 2, 2. The iliac portion of the fascia lata, attached along the 
margin of the crest of the ilium, an<l along Poupart’s ligament, as far as tin- 
spine of the os pubis (3). I. The pubic portion of the fascia lata, continuous 
at S with the iliae portion, and passing outwards behind the sheath of tin- 
lemoral vessel-- to its outer border at o. where it divides into two layers; one 
is continuous with the sheath of the psoas (11), and iliacus (7); the other (H)is 
lost upon t he capsule of the hip-joint (H). 10. The crural nerve enclosed in the 
sheath of the psoas and iliacus. 11. tlpnbe mat’s ligament. 12. The femoral 
ring^ within the femoral sheath. 13. The femoral vein. 14. The femoral 
artery; the two vessels and the ring are surrounded by the femoral sheath, 
and thin septa are sent between the anterior and posterior wall of the sheath, 
dividing the artery from the vein, and the vein from the femoral ring. 

t This areolar tissue is sometimes very considerably thickened by a deposit 
of far within its areola*, and forms a thick stratum over the hernial sac. 
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which retains the lymphattc gland in its positiqir and is namad 
septum crura!t>; and" by the peritoneum. It follows 1 from tliis iltr 
scription, that the femoral ring must be a weak point in the patients* 
of the abdomen, particularly in the female, in wjiom tbe femorn! arcft; 
or space included between Ponpart’s ligament aud the border of the 
pelvis, is larger than in the male, while the structures which paSs* 
through it are. smaller. It happens, consequently, that if violent or 
continued pressure, be made upon the abdominal viscera, a portion of 
intestine may be forced through the femoral ring into the iufuudibu- 
lil'orrn space in the sheath of the femoral vessels, carrying before it 
tin 1 peritoneum and septum crurale,—tliis constitutes ./moral hernia. 
If the causes which give rise to the formation of the hernia continue, 
t lie intestine, unable to extend further down t he sheath, from the close 
connexion of the latter with the vessels, will, in the next place, be 
forced forwards through the saphenous opening in the fascia lata, 
currying before it two additional coverings, the sheath of the vessels 
or fascia propria, and the cribriform fascia; aud then curving up¬ 
wards over Pouparl’s ligament, the hernia will become planed beneath 
the superficial fascia and integument. 

The direction which femoral hernia takes iu its descent is at first 
•lornmints, then forwards , and then upwards and in endeavouring 
lo reduce it, the application of the taxis must have reference to this 
course, and be directed iu precisely the reverse order. The coverings 
of femoral hernia arc, the 

Integument, 

Superficial fascia, 

Cribriform fascia, 

Fascia propria. 

Septum crurale., 

Peritoneal sac. 

flic Fascia of the Leo is strong in the anterior tibia] region, and 
gives origin by its inner surface to the upper part of the tibialis anticus, 
and extensor iongus digitorum muscles. 

ft is firmly attached to the tibia and fibula at each side, and 
becomes thickened interiorly into a narrow band, tile anterior annular 
Hjament. , beneath which the tendons of the extensor muscles pass into 
the dorsum of the foot, in distinct sheaths lined by synovial burste. 
Upon the outer side it forms a distinct sheath which envelops the 
perouci muscles, and ties them to the fibula. The anterior annular 
ligament is attached by one extremity to the outer side of the os caleis, 
and divides iu front of the joint into two bands; one of which is in¬ 
serted into the inner malleolus, x\.hile the other spreads over the inner 
side of the foot, and becomes continuous with the internal portion of 
the plantar fascia. 

The fascia of the dorsum of the foot is a thin layer given off from 
the lower border of the anterior annular ligament; it is continuous at 
each side with the lateral portions of the plantar fascia. 
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'I'hc fascia of the posterior part of the teg is much thinner than the 
anterior, and consists of two layers, superficial and deep. The super¬ 
ficial layer is continuous with the posterior fascia of the thigh, and is 
increased in thickness upon the outer side of the leg by an expansion 
derived from the tendon of the biceps ; it terminates interiorly in the 
external and internal annular ligaments. The deep lager is stretched 
across between the tibia and fibula, and forms the intermuscular fascia 
between the superficial and deep layer of muscles. It covers in 
superiorly the poplitcus muscle, receiving a tendinous expansion from 
the scirii-membrniiosus muscle, and is attached to the oblique line of 
the tibia. 

The internal annular ligament is a strong fibrous band attached 
above to the internal malleolus, and below to the side of the inner 
tuberosity of the os ealeis. It is continuous above with the posterior 
fascia of the leg, and below with the plantar fascia, forming sheaths 
for the passage of the flexor tendons and vessels into the sole of the 
foot. 

The external annular ligament , shorter than the internal, extends 
from the extremity of the outer malleolus to the side of the os ealeis, 
and serves to bind down the tendons of the perouci muscles in their 
passage, beneath the external ankle. 

The Plantar fascia consists of three portions, a middle and two 
lateral. 

The middle portion is thick and dense, and composed of strong 
aponeurotic fibres, closely interwoven with each other. It is attached 
posteriorly to the inner tuberosity of the os ealeis, and terminates 
under the heads of the metatarsal hones in five fasciculi. Each of 
these fasciculi divides into two slips, which are inserted one on each 
side into the bases of the firs! phalanges of thte toes, leaving an interval 
between them for the passage of the flexor tendons. The point of 
division of this fascia into fasciculi and slips, is strengthened liy trans¬ 
verse hands, which preserve the solidity of the fascia at its broadest 
part. The intervals between the toes give passage to the digital arteries 
and nerves and lnmbriealcs muscles. 

The lateral portions are thin, and cover the sides of the sole of the 
foot; they are contiguous behind with the internal and external an¬ 
nular ligaments ; on the inner side with the middle portion, and ex¬ 
ternally with the dorsid fascia. 

besides constituting a strong layer of investment and defence to the 
soft parts situated in the sole of the foot, these three portions of fascia 
send processes inwards, which form sheaths for the different muscles. 
A strong septum is given off from each side of the middle portion of 
the plantar fascia, which is attached to the tarsal bones, and divides 
the muscles into three groups, a middle and two lateral; raid trans¬ 
verse .septa are stretched between these to separate the layers. The 
superficial layer of muscles derive a part of their origin from the 
plantar fascia. 
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CHAPTER V. 

OF T1IK ARTERIES. 


Tiik arteries are. the cylindrical tubes whieli convey the. blood from 
the ventricles of the heart to every pari of the body. They are dense 
in structure, and preserve for the most part the cylindrical form when 
emptied of their blood, which is their coudition after death: hence 
they were considered by the. ancients as the vessels for the transmis¬ 
sion of the vital spirits,* and were therefore named arteries (d»/p 
to contain air). 

The artery proceeding from the left ventricle of the heart contains* 
the pure or arterial blood, which is distributed throughout the entire 
system, and constitutes with its returning veins the greater or syeicntic 
circulation. That which emanates from the right ventricle conveys 
the impure blood to the lungs; and with its correspondingvcius esta¬ 
blishes the fewer or pulmonary circulation. 

The whole of the arteries of the systemic circulation proceed from 
a single trunk, named the aorta, from which they are given off as 
branches, and divide and subdivide to their ultimate ramifications, 
constituting the great arterial tree which pervades by its minute sub¬ 
divisions every part of the animal frame. The mode in which the 
division into branches takes place is deserving of remark. From the 
aorta the branches, for tin 1 most part, pass off at right angles, as if for 
the purpose of cheeking the impetus with which the blood would 
otherwise rush along the cylinders from the main trunk; hut in the 
limbs a very’ different arrangement is adopted ; the brauches are. given 
oil' from the principal artery at an acute angle, so that, no impediment 
may be offered to the free circulation of the; vital fluid. The division 
of arteries is usually dichotomous, as of the aorta into the two com¬ 
mon iliacs, common carotid into the external and internal, &e.; hut 
iu some few instances a short trunk divides suddenly into several 
branches which proceed in different directions : this mode of division 
is termed an axis, as the thyroid and eodiae axis. 

In the division of an artery into two branches, it is observed that 
the combined arete of the two brauches are somewhat greater than 
that of the single trunk; and if the combined arose of all the brandies 
at the periphery of the body were compared with that of the aorta, it 
would he seen that the blood, in passing from the aorta into the 

* To Galen Is due the honour of having discovered that arteries contained 
blood, and not air. 

v 2 
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GENERAL ANATOMY OF ARTERIES. 


numerous distributing branches, was flowing through a conical space, 
of which the apex might be represented by the aorta, and the base by 
the surface of the body. The advantage of this important principle 
in facilitating the circulation is sufficiently obvious; for the increased 
channel which is thus provided for the current of the blood, serves to 
compensate for the. retarding influence of friction, resulting from the 
distance of the heart and the division of the vessels. 

Communications between arteries arc very free and numerous, and 
increase in frequency with the diminution in size of the branches; 
so that, through the medium of the minute ramifications, the entire 
body may he considered as one uninterrupted circle of inosculations, 
or anastomoses (ora between, nrojia mouth). This increase in the 
frequency of anastomosis in the smaller branches is a provision for 
counteracting the greater liability to impediment existing in them than 
in the larger branches. Where freedom of circulation is of vital im¬ 
portances this communication of the arteries is very remarkable, as ill 
the circle of Willis in the cranium, or in the distribution of the arteries 
of the heart . It is also strikingly seen in situations where obstruction 
is most likely to occur, as in the distribution to the alimentary canal, 
around joints, or in the hand and foot. I jam this free communication 
rxistihg everywhere between arterial branches is founded the principle 
of cure by the ligature of large arteries; the ramifications of the 
branches given off from the artery above the ligature inosculate with 
those which proceed from the trunk of the vessel below the ligature; 
these anastomosing branches enlarge and constitute a collateral circu¬ 
lation, in which, as is shown in the beautiful preparations made by 
Sir Astley Cooper, several large brunches perform the office of the 
single obliterated trunk.* 

The arteries do not terminate directly in veins; but in an inter¬ 
mediate system of vessels, which, from their minute size (about 
.uAm of an inch in diameter,) are termed capillaries (capilius, a hair). 
The capillaries constitute ti microscopic network, which is distributed 
through every part, of the body, so as to render it impossible to intro¬ 
duce the smallest needle-point beneath the skin without wounding 
several of these tine vessels. It is through the medium of the capil¬ 
laries, that all the phenomena of nutrition and secretion are per¬ 
formed. They are remarkable for their uniformity of diameter, and 
for tlie constant divisions and communications which take place 
between them, without any alteration of size. They inosculate on the 
one hand with the terminal rninusculi of the arteries; and on the 
other with the minute radicles of the veins. 

Arteries are composed of three coats, external, middle, and internal. 
The external or areoio-fibraus coat is firm and strong, and serves at 
the same time as the chief means of resistance of the vessel, and of 

* I have a preparation, showing the collateral circulation in a flog, in which 
1 tied the abdominal aorta; the animal died from over-feeding nearly two 
yeaps after the operation. 
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connexion to surrounding parts. It consists of condensed arcolo- 
fibrous tissue, strengthened by an interlacement of glistening fibres, 
which are partly longitudinal and partly encircle the cylinder of the 
tube in an oblique direction. Upon the surface the areolar tissue is 
loose, to jrcmiit of the movements of the artery in distention and 
contraction. 

The middle mat is that upon which the thickness of t he artery 
depends; it is yellowish in colour, and so brittle, as to be cut through 
by the thread in the ligature of a vessel. 

The internal mat is a thin serous membrane which lines the 
interior of the artery, and gives it the smooth polish which that sur¬ 
face presents. It is continuous with the lining membrane of the 
heart, and through the medium of the eapillniics with that of the 
venous system. 

In intimate structure an artery is more complicated than the 
above description would imply. The internal coat, for example, is 
composed of two layers, and the middle of three, so that, •• itli the 
external coat, there are six layers entering into the composition of an 
artery. The innermost coat is a tesselated epithelium, analogous to- 
that of other serous membranes. The second coat from within is 
a thin, rigid membrane, pierced with a number of round or Rival¬ 
shaped holes, mid supporting a thin layer of flat, longitudinal fibres. 
From these characters it has been denominated the fenestrated or 
striated coat. The. third layer, which is the innermost part of the 
middle coat, is composed of flat, longitudinal fibres, analogous to 
those of organic muscle. The fourth layer, the thickest of the whole, 
is composed of muscular fibres of organic life, arranged in a circular 
direction around the vessel. The fifth, or outermost part of the 
middle coat, is a thin layer of elastic tissue; this is present only in 
the large, arteries. The sixth is the external or areolo-librous coat. 

The arteries in their distribution through the body are included in 
a loose areolar investment, which separates them from surrounding 
tissues, mid is called a sheath. Around the principal vessels the 
sheath is an important structure; it is composed of areolo-librous 
tissue, intermingled with tendinous fibres, and is continuous with the 
fasciie of the region in which the arteries are situated, a- with the 
thoracic mid cervical fascia in the neck, transversalis arid iliac fascia-, 
and fascia lata in the thigh, &e. The sheath of the arteries contains 
also their accompanying veins, and sometimes a nerve. 

The coats of arteries are supplied with blood like other organs of 
the body, and the vessels which are distributed to them are named. 
msa rasnrum. They are also provided with nerves; but the mode of 
distribution of the nerves is at present unknown. 

In the consideration of the arteries, we shall first describe the 
aorta, and the branches of that trunk with their subdivisions, which 
together constitute the efferent portion of the systemic circulation; 
and then the pulmonary artery as the efferent trunk of the pidmonary 
eircnlation. 
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Thu Aokta arises from the left ventricle, at the middle of the 
root of the heart, and opposite the articulation of the fourth costal 
cartilage with the sternum. At its commencement it presents three 
dilatations, called the sinus aortiei, which correspond with the three 
semilunar valves. It ascends at lirst to the right, then curves back¬ 
wards and to the left, and descends on the left, side of the vertebral 
column to tin* fourth lumbar vertebra, lienee it is divided into— 
ascending—arch and descending aorta. 

Relations. —'Flic ascendimj aorta , about two inches in length, has 
in relation with it, in front , the trunk of the pulmonary artery, 
thoracic fascia, and pericardium; behind, the right pulmonary veins 
and artery; to the. right side , the. right auricle and superior cava; 
and to the left, the left auricle and the trunk of the pulmonary 
artery. 


Plan of the Relations of the Ascending Aorta. 

In Front. 

Pericardium, 

Thoracic fascia. 

Pulmonary artery. 


Right Side, 
Superior cava, 
Kight auricle. 


Ascending Aorta. 


Left Side. 
Pulmonary artery. 
Left auricle. 


Behind. 

'flight pulmonary nrlery, 
Kight pulmonary veins. 


Arch .—The upper border of the arch of the aorta is parallel with 
the upper border of the second sterno-eostal articulation of the right 
side in trout., and the second dorsal vertebra behind, ami terminates 
opposite the lower border of the third. 

The anterior surface of the arch is crossed by the left pneumogas- 
trie nerve, and by the cardiac branches of that nerve and of the 
sympathetic. The posterior surface of the arch is in relation with 
the bifurcation of the trachea and great cardiac plexus, the cardiac 
uerves, left recurrent nerve, and thoracic duct. The superior border 
gives off the three great arteries, viz., imiomiuata, left carotid, and 
left subclavian. The inferior border, or concavity of the arch, is in 
relation with the remains of the ductus artefiosus, the cardiac 
ganglion and left recurrent nerve, and has passing beneath it the 
right pulmonary artery and left bronchus. 

$ 
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Fig. 119 * 



* The large vessels which proceed from the root of the heart, with their rela¬ 
tions ; the heart has been removed. 1. The ascending aorta. 2. The arch. 
3. The thoracic portion of the descending aorta. 4. The arteria binominal a, 
dividing into, 5, the right carotid, which again divides at f>, into the external 
and internal carotid; and 7, the right subclavian artery. 8. The axillary 
artery; its extent is designated hv a dotted line. 9. The brachial artery. 

10. The right pneumogastric nerve running by the side of the common carotid 
in front of the right subclavian artery, and behind the root ftf the right lung. 

11. The left common carotid, having to its outer side the left pneumogastric 
nerve, which crosses the arch of the aorta, and as it reaches its lower border 
is seen to give off the left recurrent nerve. 12. The left subclavian artery 
becoming axillary and brachial in its course, like the artery of the opposite 
side. 13. The trunk of the pulmonary artery connected to the concavity of 
the arch of the aorta by a fibrous cord, the remains of the ductus arteriosus. 
14. The left pulmonary artery. 13. The right pulmonary artery. 1<». The 
trachea. 17. The right bronchus. 18. The left bronchus. 19, 19. The pul¬ 
monary veins. 17,15, and 19, on the right side, and 14, 18, and 19, on the left, 
constitute the roots of the corresponding lungs, and the relative position of 
these vessels is preserved. 20. Hronchial arteries. 21,21. Intercostal arteries: 
the branches from the front of the aorta above and below the number 3 art- 
pericardiac and Gesophageal branches, 
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Plan of (Ho Jlelations of (he. Arch of the Aorta, 

Above. 

Artcria innominata, 

Left carotid. 

Left subclavian. 

Behind. 

Bifurcation of tlie t racliea, 
Arch Great cardiac plexus, 

of the Aorta. Cardiac nerves, 

Left recurrent none, 

I... Thoracic duct. 

Below. 

Cardiac ganglion. 

Remains of ductus arteriosus. 

Left recurrent nerve. 

Right pulmonary artery, 

Left bronchus. 

The descon di ny aorta is subdivided in correspondence with the 
two great cavities of the trunk, into the thoracic and abdominal aorta. 

The Thoracic aorta is situated to the left side of the vertebral 
column, but approaches tlie middle line as it descends, and at the 
north* opening of Ibe diaphragm is altogether in front of the column. 
After entering tin* abdomen, it again falls back to the left side. 

Retaltons. — It is in relation, behind, with the vertebral column 
and lesser vena azygos; in front, with the (esophagus and right 
pncumogastric nerve; to the left side , with the pleura; and to the 
rift/if. with the thoracic duct. 

Plan of the Relations of the Thoracic Aorta. 

In Front. 

(Esophagus, 

Right pncumogastric nerve. 


In Front. 

Left pncumogastric 
nerve, 

Cardiac nerves. 


Bight Side. 
Thoracic duct. 


Thoracic Aorta. 


Left Side. 
Pleura. 


Behind 

Lesser vena azygos, 

Vertebral column. 

The Audominal aokta enters the abdomen through the aorlic 
opening of the diaphragm, and descends, lying rather to the left side 
of the vertebral column, to the fourth lumbar vertebra, where it 
divides into the two common iliac arteries. 

Relations. —It is crossed in front, by the left, renal vein, pancreas, 
transverse duodenum, and mesentery, and is embraced by the aortic 
plexus; behind, it is in relation with the thoracic duct, receptaculum 
chyli, and left lumbar veins. 

On its hft side is the left semilunar gauglion and sympathetic 
nerve; and on the rir/hf, the vena cava, right semilunar ganglion, and 
the commencement of the vena azygos. 
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Plnn of the Relations of the Abdominal Aorta. 


Right Side. 
Vena cava, 

Right semilunar gan¬ 
glion, 

Vena azygos. 


In Front. 

Left renal vein. 

Pancreas, 

Transverse duodenum, 

Mesentery, 

Aortic plexus. 

Left Side. 

j Left semilunar gan- 
Abdominal Aorta. ! gl»“n. 

I Sympathetic nerve. 

Behind. 

Thoracic duct, 

Receptftculum chyli. 

Left lumbar veins. 


Branches .—The branches of the aorta, arranged in a tabular form, 
are,— 


Ascending aorta , Coronary. 


A rch of Lite aorta. 


I 


Arteria imiomiuata, 
Lcfl carotid. 

Left subclavian. 


fRiglit carotid, 

1 Right subclavian. 


Thoracic aorta 


Abdominal aorta 


Pericardiac, 

Rronchial, 

(Esophageal, 

Intercostal. 


f Phrenic, 
(\rliae axis 


Gastric, 

Hepatic, 

Splenic. 


Supra-renal, 

Renal, 

Superior mesenteric, 
Spermatic, 

Inferior mesenteric, 
Lumbar, 
Sacra-mcdia, 
'Common iliac*. 


The. Coronary artkiites arise from the aortic sinusts at the 
commencement of the ascending aorta, immediately above the free 
margin of the semilunar valves. The left, or anterior coronary , 
passes forwards, between the pulmonary artery and left appendix 
aurieuhe, and divides into two branches; one of which winds around 
the base of the left ventricle in the aurieulo-vcntrieular groove, and 
inosculates with the right coronary, forming an arterial circle around 
the base of the heart; while the other passes along the line of union 
of the two ventricles, upon the. anterior aspect of the heart, to its 
apex, where it anastomoses with the descending branch of the right 
coronary. It supplies the left auricle and the anterior surface of 
both ventricles. 

The rights or posterior coronary , passes forwards, between the root 
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of the pulmonary artery and the right auricle, and winds along the 
aurieulo-ventricular groove, to the posterior median furrow, whore it 
descends upon the posterior aspect of the heart to its apex, and 
inosculates with the left coronary. It is distributed to the right 
auricle, and to the posterior surface of both ventricles, and sends a 
large branch along the sharp margin of the right ventricle to the apex 
of the heart. 

AltTKUlA INNOMINATA. 

The Arteria innominata (fig. 119, No. 4) is the first artery given 
oil' by the arch of the aorta. It is an inch and a half in length, and 
ascends obliquely towards the right sterno-elavicular articulation, 
where it divides into the right carotid and right subclavian artery. 

Relations .—It is in relation, in front, with the left vena innomi- 
nata, the thymus gland, and the origins of the sterno-thyroid and 
sterno-hyoid muscles, which separate it from the sternum: behind, 
with the trachea, pneurnogastric nerve and cardiac nerves; externalli y, 
with the right vena innmuinata and pleura; and internal 1 1 /, with the 
origin of the left carotid. 

Plan of the Relations of the Arteria Iniiominata. 


Right Side. 
lti glit vena inno 
minuta, 
Pleura. 


The arteria ii 

ascends along the middle of the trachea to the thyroid gland. This 
brunch was described by Neubauor, as the thyroidea ima [lowest 
thyroid artery], and Dr. Harrison names it the middle thyroid artery. 
A knowledge of its existence is important in performing the operation 
of tracheotomy. 


In Front. 

Left vena innominata. 

Thymus gland, 

Stcrno thyroid, 

Sterno-hyoid. 

Left Side. 
Left carotid. 


Behind. 

Trachea, 

1‘neumogast.ric nei ve, 

Cardiac nerves. 

linata occasionally gives off a small branch, which 


Arteria innominata. 


COMMON CAROTID A UTERI ES. 

'The common carotid arteries (fedpet, the head) arise, the right from 
the bifurcation of the arteria innominata opposite the right sterno¬ 
clavicular articulation, the left from the arch of the aorta. It follows, 
therefore, that the right carotid is shorter than the left; it is also 
more anterior; and, in consequence of proceeding from a branch in¬ 
stead of from the main trunk, is larger than its fellow. 
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The Right common carotid artery (fig. 119, No. 5) ascends the 
neck perpendicularly, from the right stcrno-clavicular articulation to 
a level with the upper border of the thyroid cartilage, where it divides 
into the external aud internal carotid. 

The Left common carotid (fig. 119, No. 11) passes somewhat ob¬ 
liquely outwards from the arch of the aorta to the side of the neck, 
aud thence upwards to a level with the upper border of the thyroid 
cartilage, where it divides like, the right common carotid into the ex¬ 
ternal and internal carotid. 

Relations. —The right common carotid rests, first, upon the longus 
colli muscle, then upon the rectus anticus major, the sympathetic 
nerve being interposed. The inferior thyroid artery ami recurrent 
laryngeal nerve pass behind it at its lower part. To its inner side is 
the trachea, recurrent laryugeal nerve, and larynx, to its out?r side, 
and euclosed iu the same sheath, the jugular veiu and piiemnogaslrie 
nerve; and infra at, the. steruo-thyroid, sterno-hyoid, stern o-mastoid, 
onio-hyoid, and platysma muscles, and the desceudens noni nerve. 
The left common carotid, in addition to the relations just enumerated, 
which are common to both, is crossed near its commencement by the 
left vena inuominata; it lies upon the trachea; then gets to its side, 
and is in relation with the (esophagus and thoracic duct: to facilitate 
the study of these relations, I have arrauged them in a tabular form. 

Plan of Relations of the Common Carotid Artery. 

In Front. 

Platysma, 

Deseendens noni nerve, 

Omo-hyoid, 

Sterno-mastoid, 

Sterno-hyoid, 

Steruo-thyroid. 

Internally. 

Externally. Traehoa, 

Internal jugular vein, t C ommon ; Larynx, 

Pnouinogastrie nerve. Carotid Artery. Recurrent laryngeal 

_ nerve. 

Behind. 

Longus colli, 
lieetus anticus major, 

Sympathetic, 

Inferior thyroid artery. 

Recurrent laryngeal nerve. 

Relations of the Left Common Carotid. 

Behind. Internally. Externally. 

Trachea, Arteria innominata, Pleura.* 

Thoracic duct. (Esophagus. 

EXTERNAL CAROTID ARTERY. 

The 'External carotid artery ascends nearly perpendicularly from 
opposite the upper border of the thyroid cartilage, to the space be¬ 
tween the neck of the lower jaw aud the meatus auditories, where it 
divides into the temporal and internal maxillary artery. 


Additional 
In Front. 

Left vena innominata. 
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Relations. — In front it is crossed by the posterior belly of the 
digastrieu*, stylo-hyoideus, and platysma inyoides muscles; by the 
hypoglossal nerve near its origin; higher up it is situated in the 
substance of the parotid gland, and is crossed by the facial nerve. 
Behind, it is separated from the internal carotid by the stvlo-phnryn- 
geus and stylo-glossus muscles, glosso-pharyngeal nerve, and part of 
tlic parotid gland. 

Plan of the. Relations of the External Carotid Artery 


In Front. 
Platysma, 
Digastricus, 
Stylo-liyoid, 
Hypoglossal nerve. 
Facial nerve, 
Parotid gland. 


External 
Carotid Artery. 


Behind. 

Stylo-pharyngeus, 
8tylo-glos.su , 
Glosso-pliaryngea 
nerve. 

Parotid gland. 


Branches .—The branches of the external carotid arc eleven in 
number, and may be arranged into four groups, viz. 


Anterior. 

1. Superior thyroid, 

2. Lingual, 

3. Facial. 


Posterior. 

4. Stcrno-mastoid, 

5. Occipital, 

6. Posterior auricular. 


Superior. Terminal. 

7. Ascending Pharyngeal, 10. Temporal, 

8. Parotidean, 11. Internal maxillary. 

0. Transverse facial. 

The anterior branches arise from the commencement of the external 
carotid, within a short distance of each other. The lingual and facial 
bifurcate, not unfrequcntly, from u common trunk. 


1. The Superior thyroid artery, the first of the branches of 
the external carotid, arises from that trunk just below the great cornu 
of the os hyoides, and curves downwards to the thyroid gland. It is 
distributed by several large branches to the anterior part of the gland, 
and anastomoses with its fellow of the opposite side, and with the 
inferior thyroid arteries. In its course it passes beneath the omo¬ 
hyoid, sterno-thyroid, and stcnio-hyoid muscles. 

Branches. —Hyoid, 

Superior laryngeal, 

Inferior laryngeal. 

Muscular. 

The Hyoid branch passes forwards beneath the thyro-hyoideus, and 
is distributed to the depressor muscles of the os hyoides near their 
insertion. 

The Superior laryngeal pierces the thyro-hyoidean membrane, in 
company with the superior laryngeal nerve, and supplies the mucous 
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membrane and muscles of the larynx, sending a branch upwards to 
the epiglottis. 

The Inferior laryngeal (crico-thyroid) is a small branch which 
crosses the erfeo-thyroidean membrano along the lower border of 
the thyroid cartilage. It sends branches through that membrane to 
supply the mucous lining of the larynx, and inosculates with its 
fellow of the opposite side. 

Fig. 120* 



The Muscular branches arc distributed to the depressor muscles of 
the os hyoides and larynx. One of these branches crosses the sheath 
of the common carotid to the under surface of the sterno-mastoid 
muscle. 

* The carotid arteries with the branches of the external carotid. 1. The 
common carotid. 2. The external carotid. 3. The internal carotid. 4. The 
carotid foramen in the petrous portion of the temporal bone. 5. The superior 
thyroid artery. 6. The lingual artery. 7. The facial artery. 8. The mastoid 
artery, 9. The occipital. 10. The posterior auricular. 11. Tho transverse 
racial artery. 12. The internal maxillary. 13. The temporal. 14. Thcasoend- 
>ng pharyngeal artery. 
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2. The Lingual artery ascends obliquely from its origin; it then 
passes forwards parallel with the great eornu of the os hyoides; 
thirdly, it ascends to the under surface of the tongue ; e and, fourthly, 
runs forward iri a serpenliue direction to its tip (under the name of 
the ranine artery), where it terminates hy inosculating with its 
fellow of the opposite side. 

Relation *.—The first part, of its course rests upon the middle con¬ 
strictor muscle of the pharynx, being covered in hy the tendon of the 
digastriens and the stylo-hyoid muscle; the second is situated between 
tiic middle constrictor and hyo-glnssus muscle, the latter separating 
it from the hypoglossal nerve; in the third part of its course it lies 
between the hyo-glossus and gcnio-hyo-glossns; and in the fourth 
(ranine), rests upon the lingualis to the tip of the tongue. 

lhanehes .—llyoid, 

Dorsalis lingua-, 

Sublingual. 

The Hyoid branch runs along the upper border of the os hyoides, 
and is distributed to the elevator muscles of the os hyoides near their 
origin, inosculating with its fellow of the opposite side. 

r l'he Dorsalis tinyme ascends along the posterior border of the 
hyo-glossus muscle to the dorsum of the tongue, and is distributed to 
the tongue, the lances, and epiglottis, anastomosing with its fellow 
of the opposite side. 

The fiti/ilingital branch, sometimes considered ns a branch of 
bifurcation of the lingual, runs along the anterior border of the hyo- 
glossus, and is distributed to the sublingual gland and to the muscles 
of the tongue. It is situated between the mylo-hyoidcus and genio- 
hyo-glossus, generally accompanies AVharton’s duct for a part of its 
course, and sends a branch to the trfeimni lingua'. It is the latter 
branch which affords the considerable luemorrhage which sometimes 
follows (he operation of snipping the frienum in children. 

3. Facial aiitf.iit. —The lariat artery arises a little above the 
great eornu of the os hyoides, and passes Ibrwnrda to the submax¬ 
illary gland, in which it lies embedded. It then curves around the 
body of the lower jaw, close to the anterior inferior angle of the 
mnssclcr muscle, ascends to the angle of the mouth, and thence to 
the angle of the eye, where it is named the angular artery. The 
facial artery is tortuous in ita course over the buccinator muscle, to 
accommodate itself to the movements of the jaws. 

Delations .—Below the jaw it passes beneath the digastricus and 
stylo-hyoid muscles; on the body of the lower jaw it is covered by 
the ptatysma myoidcs, and at the angle of the mouth by the depressor 
anguli oris and zygomatic muscles. It rests upon the submaxillary 
gland, the lower jaw, buccinator, orbicularis oris, levator anguli oris, 
levator labii superioris proprius, and levator labii superioris altcque 
nasi. 
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Its branches may be grouped into those which are given off below 
the jaw and those on the face : they may be thus arranged :— 


Below the Jam. 
Inferior palatine, 
Tonsillar, 
Submaxillary, 
Submental. 


On the Face. 
Masseteric, 

I nferior labia]. 
Inferior coronary, 
Superior coronary, 
Lateralis nasi. 


The Inferior palatine branch ascends between the stylo-glossus and 
stylo-pharyngcus muscles, to be distributed to the tonsil and soft 
palate, and anastomoses with the posterior palatine brunch of the 
intcrual maxillary artery. 

The Tonsillar branch ascends upon the side of the pharynx, and 
pierces the superior constrictor muscle to be distributed to the tonsil. 

The SiilimaAltarij [glandular] are four or live branches which supply 
the subninxillary gland. 

The Submental brunch runs forwards upon the mylo-hyoid muscle, 
under cover of the body of the lower jaw, and auastomoses with 
branches of the sublingual and inferior dental artery. • 

Facial branches .—The Masseteric branches arc distributed to the 
luussetcr and buccinator muscles. 

The Inferior labial branch is distributed to the muscles and inte¬ 
gument of the lower lip. 

The Inferior coronary arises near the angle of the mouth, and runs 
along the edge of the lower lip, between the mucous membrane and 
the orbicularis oris; it inosculates with the corresponding artery of 
the opposite side. 

The Superior coronary, also arising near the angle of the month, 
follows a similar course along the upper lip, and inosculates with the 
opposite superior coronary artery. At the middle of the lip it sends 
a branch upwards [artery of the septum], to supply the septum of the 
nose and mucous membrane. 

The Lateralis nasi is distributed to the alu aud septum of the nose. 

The lnosrutations of tile facial artery are numerous: thus, it anas¬ 
tomoses with the sublingual branch of the lingual, with the nsccuding 
pharyngeal and posterior palatine arteries, with the inferior deutal as 
it escapes from the mental foramen, infra-orbital at the infra-orbital 
foramen, transverse facial on the side of the face, and at the angle of 
the eye with the nasal and frontal branches of the ophthalmic artery. 

The facial artery is subject to variety in its length : it not uiil're- 
<|Uently terminates at the angle of the nose or mouth, aud is rarely 
symmetrical on both sides of the face. 


L The Sir rno-mastoid artery .turns downwards from its origin, 
to be distributed to the steruo-inastoid muscle, and to the lymphatic 
glands of the neck; sometimes it is replaced by two Baud! brauches. 
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5. The Occipital artery, smaller than the anterior branches, 
passes backwards behind the parotid gland and beneath the posterior 
belly of the digastricus, the trachclo-mastoid and stcnio-niastoid 
muscles, to the occipital groove in the mastoid portion of the tem¬ 
poral hone. It then ascends between the splenius and complex us 
muscles, and divides into two branches, which are distributed upon the 
occiput, anastomosing with fhe opposite occipital, the posterior auri¬ 
cular, and temporal artery. The hypoglossal nerve curves around this 
artery near its origin from the external carotid. 

Brunches. —It gives off several muscular branches to the stemo- 
mastoid, digastric, stylo-hyoid, and deep muscles in its course, a small 
branch to the external ear, and two larger branches, the inferior 
meningeal and princcps eervieis. 

The Inferior meningeal ascends by the side of the internal jugular 
vein, and passes through the foramen lacernm postcrius, to he distri¬ 
butee! to the dura mater. 

The Arteria princcps eervieis is a large and irregular branch. It 
descends the neck between the complexns and scmi-spinalis colli, and 
inosculates with the profunda eervieis of the subclavian. This branch 
is the means of establishing a very important collateral circulation 
between the branches of the carotid and subclavian, after ligature of 
the common carotid artery'. 

0. The I’ostekiok auricular ARTERY arises from the external 
carotid, above the level of the digastric and stylo-hyoid muscles, and 
ascends by the side of the styloid process and behind tin' parotid 
gland, to the back part of the concha. It is distributed by two 
branches to the external ear and side; of the head, anastomosing with 
the occipital and temporal arteries; some of its branches pass through 
fissures in the tihro-eartilage, to reach the anterior surface of the 
pinna. The anterior auricular arteries are brandies of the temporal. 

Branches.— The posterior auricular gives off a branch to the digas¬ 
tricus muscle, and several branches to the parotid gland; it then gives 
oil' the s/glo-mnsloit/, which enters the stylo-mastoid foramen to be 
distributed to the aquirduetus Fallopii, labyrinth, mastoid cells, and 
tympanum. 

7. The Ascending fuaryngeal artery, the smallest of the 
branches of the external carotid, arises from that trunk near its bifur¬ 
cation, and ascends between the internal carotid and the side of the 
pharynx to the base of the skull, where it divides into two branches; 
meningeal, which enters the foramen laccrum posterius, to be distri¬ 
buted to the dura mater; and pharyngeal. It supplies the pharynx, 
tonsils, soft palate, and Eustachian tube. 

8. The I’auotidean arteries are four or fivc.large branches which 
are given off' from the external carotid whilst that vessel is situated 
in the parotid gland. They are distributed to the structure of the 
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"laud, their terminal branches reaching the integument and the side 
of the face. 

9. The Transvkhsalis faciei arises from the external carotid, 
whilst that trunk is lodged within the parotid gland; it crosses the 
niassetor muscle, lying parallel with and a little above Simon's duet ; 
and is distributed to the temporo-inaxillary articulation, and to the 
muscles and integument of the side of the face, inosculating with the 
infm-orbital and facial artery. This artery is not onfrcc|Ucnt)y a 
branch of the temporal. 

10. The Temporal artery is one of the two terminal branches 
of the external carotid. It aseeuds over the root of the zygoma; and, 
at about an inch and a half above the zygomatic arch, divides into an 
anterior and a posterior temporal branch. The anterior temporal is 
distributed over the front of the temple and arch of the skpll,-.and 
anastomoses with the opposite anterior temporal, and with the supra¬ 
orbital and frontal artery. The posterior temporal curves upwards 
and backwards, and inosculates with its fellow of the opposite side, 
with the posterior auricular and occipital artery. 

Tin* trunk of the temporal artery is covered in by the parol id gland 
and by the attrahens aumn muscle, and rests on the temporal fascia. 

Branches. —Orbitar. Anterior auricular. 

Middle temporal. 

The Orbilar artery is a small branch, not. alway s present, which 
passes forward immediately above the zygoma, between the. two layers 
of the temporal fascia, and inosculates beneath the orbicularis palpe¬ 
brarum with the lachrymal branch of the ophthalmic artery. 

The Anterior aarieetar arteries, 1\vo or three in number, are dis¬ 
tributed to the anterior portion of the pinna. 

The Mithfle temporal branch passes through an opening in the 
temporal fascia immediately above the zygoma, and supplies the tem¬ 
poral muscle inosculating with the deep temporal arteries. 

11. The Internal maxillary artery, the oilier terminal 
branch of the external carotid, has next to be examined. 

Dissection .—The Internal maxillary artery passes inwards behind 
the neck of the lower jaw to the deep structures in the face ; we re¬ 
quire, therefore, to remove several parts for the purpose of seeing it 
completely. To obtain a good view' of the vessel, the zygoma should 
be sawn across in front of the external ear, and the malar bone 
near the orbit.. Turn down the zygomatic arch with the masseter 
muscle. In doing this, a small artery and nerve will be seen crossing 
the sigmoid notch of the lower jaw, and entering the masseter muscle 
(the masseteric). Cut away the tendon of the temporal muscle from 
its insert ion into the eoronoid process, and turn it upwards towards its 
origin ; some vessels will be seen entering its under surface ; these are 
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the deep temporal. Then saw the ramus of the jaw across its middle, 
and dislocate it from its articulation with tlic temporal bone. Be 
careful in doing this to carry the blade of the knife close to the bone, 
lest any branches of nerves should be injured. Next"raise this por¬ 
tion of bone, and with it the external pterygoid muscle. The artery, 
together with the deep branches of the inferior maxillary nerve, will 
be seen lying on the pterygoid muscles. These are to be carefully 
freed from fat and areolar tissue, and then examined. 

This artery (tig. 120, No. 12) commences in the substance of the 
parotid gland, opposite the meatus uudilorius cxtcrims; it passes in the 
first instance horizontally forward behind the neck of the lower jaw ; 
next, curves around the lower border of the external pterygoid muscle 
near its origin, and ascends obliquely forwards upon the outer side of 
that muscle; it then pusses betweeu the two heads of the external 
pterygoid, and enters the ptcrvgo-inaxjllary fossa. Occasionally it 
passes betweeu the two pterygoid muscles, without appearing on the 
outer surface of the external pterygoid. In consideration of its course, 
this artery may be divided into three portions : maxillary, pterygoid, 
and pterygo-maxillary. 

Relations .—The maxillary portion is situated between the ramus of 
thejawnnd the internal lateral ligament, lying parallel with the auri¬ 
cular nerve; the pterygoid portion between the external pterygoid 
muscle, and t he masseder and temporal muscle. The pterygo-maxillary 
portion lies between the two heads of the. external pterygoid muscle, 
and, in the sphcno-mnxillaiy fossa, is in relation with Meckel’s gan¬ 
glion. 


Branches. 


Maxillary Portion. 

Tympanic, 

Inferior dental, 

Arteria meuingca media, 
Arteria meuingca parva. 


Pterygoid Portion. 

Deep temporal branches. 
External pterygoid, 
Internal pterygoid, 
Masseteric, 

Buccal. 


Pterygo-maxillary Portion. 

Superior dental, 

Infra-orbital, 

Ptery go-palatine, 

Spheno-palatinc, 

Posterior palatine, 

Vidian. 

The Tympanic branch passes into the tympanum through the fissnra 
Glaseri, and is distributed to the laxator tvmpnni, and membrana 
tympani; in the latter it inosculates with the stylo-mastoid artery. 
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The Inferior dental descends to the dcnta} foramen, and enters the 
canal of the lower jaw in company with the dental nerve. Opposite 
the bicuspid teeth it divides into two branches, one of which is conti¬ 
nued onwards Within the bone as far as the symphysis, to supply the 
incisor teeth, while the other escapes with the nerve at the mental 
foramen, and anastomoses with the inferior labial and submental 
branches of the facial. It supplies the teeth of the lower jaw, sending 
small branches along the canals in their roots. At the inferior dental 
foramen, it gives off a mylo-hyoid branch, which accompanies the 
mylo-liyoidean nerve. 

The Arteria mrningea media -ascends behind the tcmporo-maxillary 
articulation to the foramen spinosum in the spinous process of the 
sphenoid bone, and entering the cranium, divides into an anterior and 
a posterior branch. The anterior branch crosses the great ala of the 
sphenoid to the groove or canal in the anterior inferior angle of the 
parietal bone, ami divides into branches which ramify upon the ex¬ 
ternal surface of the dura mater, and anastomose with corresponding 
branches from the opposite side. The posterior branch crosses the 
squamous portion of the temporal bone, to the posterior part of the 
dura mater and cranium. The branches of the arteria meningea 
media are distributed chiefly to the bones of the skull; in the miuulc 
fossa this artery sends a small petrosal branch through the hiatus 
I'allopii to the facial nerve, and branches to the Casscrian ganglion. 

The Meningea parra is a small branch which ascends to the fora¬ 
men ovule, and passes into the skull to be distributed to the Gasserian 
ganglion and dura mater. It. gives off a twig to tin; nasal fossie and 
soft palate. 

The Muscular branches are distributed, as their names imply, to 
the live muscles of the maxillary region; the temporal branches 
(temporales profunda:) are two in number. 

The Superior dental artery [alveolar, superior maxillary ] is given 
off from the internal maxillary, just as that vessel is about to make its 
turn inwards to reach the spheno-maxillury fossa. It descends upon 
the tuberosity of the superior maxillary bone, and sends its branches 
through several small foramina to supply the posterior teeth of the 
upper jaw, and the antrum. The terminal branches are continued 
forwards upon the alveolar process, to be distributed to the gums and 
sockets of the teeth. 

The Infra-orbital would appear, from its size, to be the proper 
continuation of the artery. It runs along the inlra-orbital canal with 
the superior maxillary nerve, sending branches into the orbit and 
downwards, through canals in the bone, to supply the mucous lining 
of the antrum and the teeth of the upper jaw, and it emerges on the 
face at the infra-orbital foramen. The branch which supplies the 
incisor teeth is the anterior dental artery; on the face the infra¬ 
orbital inosculates with the facial and transverse facial arteries. 

The Pieryyo-palatine is a small branch which passes through the 

x 2 
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ptery go-palatine canal, and supplies the upper part of the pharynx, the 
Eustachian tube, and sphenoidal cells. 

The Spheno-palaline, or nasal, enters the superior meatus of the 
nose through the spheno-palatinc foramen, in coirfpany with the 
nasal branches of Meekers ganglion, and divides into two or three 
branches ; one of which [artery of the septum] is distributed in the 
mucous membrane of the septum, and inosculates in the anterior 
palatine eaual with the posterior palatine artery; while another supplies 
the mucous membrane of the lateral wall of tin; wires, together with 
the antrum and the sphenoid and ethmoid cells. 

The Posterior pa!aline artery descends along the posterior palatine 
canal, in company with tin; posterior palatine branches of Meckel’s 
ganglion, to the posterior palatine foramen; it then curves forward, 
lying in a groove upon the bone, and is distributed to the palate. 
While in the posterior palatine, canal it sends a branch backwards, 
through the small posterior palatine, foramen, to supply the soft palate, 
and anteriorly it distributes a branch to the anterior palatine canal, 
which reaches tin; wires and inosculates with the branches of the 
spheno-palat ine artcry. 

The. Vidian bra nek passes backwards along the pterygoid canal, and 
is Tiistribnted to the sheath of the Vidian nerve, and to the. Eusta¬ 
chian tube. 


INTERNAL CAROTID ARTERY. 

The internal carotid artery curves slightly outwards from the bifur¬ 
cation of the common carotid, and then ascends nearly perpendicularly 
through the maxillo-pharyngeal space* to the carotid foramen in the 
petrous bone. It next, passes inwards , along the carotid canal, for¬ 
wards by the side of the sella turcica, and upwards by the anterior 
diuoid process, where it pierces the. dura mater, and divides into 
three terminal branches. The course of this artery is remarkable for 
the number of angular curves which it forms; one or two of these 
flexures are sometimes seen in the cervical portion of the. vessel, near 
the base of the skull ; and, by the side of the sella turcica, it resembles 
the italic letter s , placed horizontally. 

Relations .— In consideration of its connexions, the artery is divi¬ 
sible into a cervical, petrous, cavernous, aud cerebral portion. The 
Cervical portion is in relation posteriorly with the rectus anticus 
major, sympathetic nerve, pharyngeal and laryngeal nerves which 
cross behind it, and near the carotid foramen with the glosso-pharyn- 
geul, pneumogastrie, and hypoglossal nerves, and partially with the 
internal jugular vein. Internally it is in relation with the side of the 
pharynx, the tonsil, and the aseending pharyngeal artery. Externally 
with the internal jugular vein, glosso-pharyngeal, pneumogastrie, and 
hypo-glossal nerves; and in front with the stylo-glossus, and stylo- 
phnryngeus muscle, glosso-pharyngeal nerve, and parotid gland. 


For the boundaries of this space see page 191. 
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Plan of the relations of Ike crrriral portion of the internal enrol id 
artery. 

In Front . 

Parotid gland, 

Stylo-gloss un tnusolo, 

Stylo-pharyngeus muscle, 

Glosso-pharyngeul nerve. 

! Externally. 

Internal .1 nttular vein, 

Carotid Artorv. «.l«w. pharyngeal, 

Pneumognstrie, 

___Hypoglossal nerve. 

Jit’//inti. 

Superior cervical ganglion, 

I'neumognstrie nerve, 

(1 losso-pharyngeal nerve. 

Pharyngeal nerve, 

Superior laryngeal nerve, 

Sympathetic nerve, 

Kcetus antictis major. 

The Petrous portion is separated from the bony wall of the carotid 
canal by a lining of dura inntcr; it is in relation with the carotid 
plexus, and is covered in by the Casserian ganglion. 

The Carernous portion is situated in the inner wall of the cavernous 
sinus aud is in relation by its outer side with the lining membrane of 
the sinus, the sixth nerve, and tint ascending branches of the carotid 
plexus. The third, fourth, and ophthalmic nerves are placed in the 
outer wall of the cavernous sinus, and are separated from flu; artery 
hy the lining membrane of the sinus. 

The Verehrat portion of the artery is enclosed in a sheath of the 
arachnoid, and is in relation with the optic nerve. At its point of 
division it is situated in the fissure of Sylvius. 

Branches .—The cervical portion of the internal carotid gives otf 
no branches: from the other portions are derived the following:— 

Tympanic, Middle cerebral, 

Anterior meningeal, Posterior communicating. 

Ophthalmic, Choroidean. 

Anterior cerebral, 

The Tympanic is a small branch which eiders the tympanum 
through a minute foramen in the carotid canal, and inosculates with 
the tympanic branch of the internal maxillary, and with the stylo¬ 
mastoid artery. 

The Anterior meningeal is distributed to the dura mater and 
Casserian ganglion. 

The Ophthalmic artery arises from the cerebral portion of tin 
internal carotid, and enters the orbit through the foramen optician, 
immediately to the outer side of the optic nerve. It then crosses 
the optic nerve to the. inner wall of the orbit, and runs along the 
lower border of the superior oblique muscle, to the inner angle of the 


Internally. 

Pharynx, 

Tonsil, 

Ascending pharyn¬ 
geal artery. 
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eye, where it divides into two terminal branches, the frontal and 
nasal. 

Branches. —The branches of the ophthalmic artery may be 
arranged into two groups: first, those distributed t(t the orbit and 
surrounding parts; and, secondly, those which supply the muscles 
and globe of the eye. They arc— 


First Group. 
Lachrymal, 
Supra-orbital, 
Posterior ethmoidal, 
Anterior ethmoidal, 
Palpebral, 

Frontal, 

Nasal. 


Second Group. 
Muscular, 

Anterior ciliary', 
Ciliary short and long, 
Centralis retime. 


The lachrymal is the first branch of the ophthalmic artery, and is 
usually given off immediately before that artery enters the optic fora¬ 
men. It follows the course of the lachrymal nerve, along the upper 
border of the external rectus muscle, and is distributed to the 
lachrymal gland. The small branches which escape from the gland 
supply the conjunctiva and upper eyelid. The lachrymal artery gives 
off a malar branch which passes through the malar bone into the 
temporal fossa, and inosculates with the dec]) temporal arteries, 
while some of its branches become subcutaneous on the cheek, and 
anastomose with the transverse facial. 

The Supra-orbital artery follow's the course of the frontal nerve, 
resting on the levator palpebne muscle; it passes through the 
supra-orbital foramen, and divides into a superficial and deep branch, 
which are distributed to the muscles and integument of the forehead, 
and to the pericranium. At the supra-orbital foramen it sends a 
branch inwards to the diploe. 

The Ethmoidal arteries, posterior and anterior , pass through the 
ethmoidal foramina, and are distributed to the falx cerebri and to the. 
ethmoidal cells and nasal fossa;. The latter accompanies the nasal 
nerve, and sends a branch to the frontal sinus. 

The Palpebral arteries, superior and inferior , are given off from 
the ophthalmic, near the inner angle of tin; orbit; they encircle the 
eyelids, forming a superior and an inferior arch near the borders of 
the lids, between the orbicularis palpebrarum and tarsal cartilage. 
At the outer angle of the eyelids, the superior palpebral inosculates 
with the orbitar branch of the temporal urtery. The inferior 
palpebral artery sends a branch to the nasal duct. 

The Frontal artery', one of the terminal branches of the ophthalmic, 
emerges from the orbit at Hs4nner angle, and ascends along the 
middle of the forehead. It is distributed to the integument, muscles, 
and pericranium. 

The Nasal artery, the other terminal branch of the ophthalmic, 
passes out of the orbit above the tendo oculi, and divides into tw r o 
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branches; one of which inosculates with the angular artery, while the 
other, the dorsalis nasi, runs along the. ridge of the nose, and is dis¬ 
tributed to the integument of that organ. The nasal artery sends a 
small branch tf> the lachrymal sac. 

The Muscular branches , usually two in number, superior and in¬ 
ferior, supply the muscles of the orbit; and upon the anterior aspect 
of the globe of the eye give off the anterior ciliary arteries, which 
pierce the sclerotic near its margin of connexion with the cornea, and 
are distributed to the iris. It is the congestion of these vessels that 
gives rise to the vascular zone around the cornea in iritis. 

The Ciliary arteries are divisible into three groups, short, long, 
and anterior. 

The Short ciliary , from ten to fifteen in number, pierce the 
sclerotic around the entrance of the. optic nerve, and supply the 
choroid coat and ciliary processes. The louy ciliary , two in number, 
pierce the sclerotic on opposite sides of the globe of the eye, and 
pass forwards between it and the choroid to the iris. They form an 
arterial circle around the circumference of the iris by inosculating 
with each other, and from this circle branches are given off which 
ramify in the, substance of the iris, and form a second circle around 
the pupil. The anterior ciliary are branches of the muscular artents; 
they terminate in the great arterial circle of the iris. 

The Centralis retina artery pierces the optic nerve obliquely, and 
passes forwards in the centre of its cylinder to the retina, where it 
divides into branches, which ramify in the inner layer of that 
membrane. It supplies the retina, hyaloid membrane, and zonula 
ciliaris ; and, by mentis of a branch sent forwards through the centre 
of the vitreous humour in a tubular sheath of the hyaloid membrane, 
the capsule of the lens. 

The Anterior cerebral artery passes forwards in the great longi¬ 
tudinal fissure between flu? two hemispheres of the braiu; then 
curves backwards along the corpus callosum to its posterior extremity. 
It gives branches to the. olfactory and optic nerves, to the under 
surface of the anterior lobes, the third ventricle, the corpus callosum, 
and the inner surface of the hemispheres. The two auterior cerebral 
arteries are connected soon after their origin by a short anastomosing 
trunk, the anterior communicating artery. 

The Middle cerebral artery , larger than the preceding, passes out¬ 
wards along the fissure of Sylvius, and divides into three principal 
branches, which supply the anterior and middle lobes of the brain, 
and the? island of lteil. Near its origin it gives off the numerous 
small branches which enter the substantia perforata, to be distributed 
to the corpus striatum. 

The Posterior communicating artery , very variable in size, some¬ 
times double, and sometimes altogether absent, passes backwards and 
inosculates with the posterior cerebral, a branch of the basilar artery. 
Occasionally it is so large as to take the place of the posterior cerebral 
artery. 
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The Chnroidmn is a small branch which is givcu off from the in¬ 
ternal carotid, near the origin of the jiostcrior communicating artery, 
and passes beneath the edge of tin* middle lobe of the brain to enter 
the descending cornu of the lateral ventricle. Tt. is distributed to the 
choroid plexus, and to the walls of the middle cornu. 


SUBCLAVIAN ARTERY. 


The Sn bet avian arttr//, on the right side, arises from the artcria 
innomiuata, opposite the steruo-elavieular articulation, and on the 
left, from the arch of the aorta. The right is consequently shorter 
than the left, and is situated nearer the anterior wall of the chest; it 
is also somewhat greater in diameter, from being a branch of a 
branch, in place of a division from the main trunk. 

The course of the subclavian artery is divisible, for the sake of pre¬ 
cision and surgical observation, into three portions. The first portion 
of tin* right and left arteries differs in its course and relations in 
correspondence with the dissimilarity of origin above referred to. 
Tli*: other two portions are precisely alike on both sides. 

The first portion, on the right aide, ascends obliquely outwards to 
the inner border of the scalenus milieus. On the It ft aide it ascends 
perpendicularly to the inner border of that muscle. This second, 
portion curves outwards behind the scalenus anticus; and the third 
portion passes downwards and outwards beneath the clavicle, to the 
lower border of the. first rib, where it. becomes the axillary artery. 

Relations .—The first portion , on the riyht side , is in relation, in 
front , with the internal jugular and subclavian vein at their point of 
junction, and is crossed by the pnoumogiislric nerve, cardiac nerves, 
and phrenic nerve. Behind and beneath it is invested by the pleura, 
is crossed by the right recurrent laryngeal nerve and vertebral vein, 
atyd is in relation with the transverse process of the seventh cervical 
vertebra. The first portion on the left side is in relation in front, 
with the pleura, the vena innominate, the pneiunogastric and 
phrenic nerves (which lie parallel to it), and the left carotid artery. 
To its inner aide is the (esophagus ; to its outer aide the pleura; and 
behind , the thoracic duct, longus colli, and vertebral column. 


Plan of the relations of the first portion of the Right Subclavian 
Artery. 


In Front. 

Internal jugular vein, 
Subclavian vein, 
Pneumogastrie nerve. 
Cardiac nerves. 
Phrenic nerve. 


Right 

j Subclavian Artery. 


Behind and Beneath. 
Pleura, 

Recurrent laryngeal 
nerve. 

Vertebral vein, 
Transverse process ol 
7th cervical vertebra. 
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Plan of the ri'hiliwis of tin- first portion of the Lr/I Subclavian 
Artery. 

In Front. 

Pleura, 

Veiui iimomittata, 

PnemrugaMtrie iktvc, 

Phrenic nerve, 

Left carotid artery. 


Inner Side. 
(Esophagus. 


Left subclavian artery. 


Behind. 
Thoracic duct, 
Longus colli. 
Vertebral column. 


Onier Side. 
Pleura. 


The Second portion is situated bet ween the two sealeni, and is sup¬ 
ported by the margin of tbe first rib. The scalenus milieus separates 
it from the subclavian vein and phrenic nerve. .Behind, it is in rela¬ 
tion with the brnebial plexus. 

Tbe Third portion is in relation, in front , with the subclavian 
vein and subelavius muscle; behind, with the brachial plexus and 
scalenus posticus ; below with the first rib, and above with the supmi- 
scapular artery and platysnm. 


Plan of the relationa of tbe third portion of tbe Subclavian Aden . 
Above. 


Supra-scapular artery. 
Platysnm myoidos. 

In Front. 

Subclavian vein, 

Subelavius. 

lie low. 

First rib. 


Subclavian artery. 
Third portion. 


Behind. 

P.rachial plexus, 
Scalenus jKistieus. 


Branches .—Three of the branches of the subclavian are given oil' 
from tin; artery before it arrives at the margin of the first rib; the 
profunda corvids and superior intercostal arise from the second 
portion by a common trunk, and sometimes a branch may be found 
proceeding from the third portion. 

The primal*}' branches are live in number, three being ascending, 
and two descending; they me the — 


Vertebral, 
Thyroid axis, 


f Inferior thyroid, 

< Supra-seapidar, 
(.Trausversalis colli. 


Superior intercostal. 
Profunda cervicis, 
Tutcrnal mammary. 
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The Vertebral artery is the first arid largest of the branches of 
the subclavian artery; it ascends through the foramina in the trans¬ 
verse processes of all the cervical vertebra, excepting the last; then 
winds backwards around the articulating process of the atlas; and, 
piercing the dura mater, enters the skull through the foramen 
magnum. The two arteries unite at the lower border of the pons 
Varolii, to form the basilar artery. In the foramina of the trans¬ 
verse processes of the vertebra the artery lies in frout of the cervical 
nerves. 

Dr. John Davy* has observed that, when the vertebral arteries 
differ in size, the left is generally the larger; thus in ninety-eight 
rases he found the left vertebral the larger twenty-six times, and the 
right only eight. In the same, number of wises he found a small 
baud stretching across the cylinder of the basilar artery, near the 
junction of the two vertebral arteries, seventeen limes, anil in a few 
instances a small communicating trunk between the two vertebral 
arteries previously to their union. T have several times seen this 
communicating branch, and have a preparation now before me in 
which it. is exhibited. 

The Basilar artery, so named from its position at the base of 
tlfe brain, runs forwards to< the anterior border of the pons Varolii, 
where it divides into four ultimate branches, two to either side. 

Branches. —The branches of the vertebral aud basilar arteries arc 
the following:— 

Vertebral. Basilar. 

Lateral spinal, Transverse, 

Posterior meningeal, Superior cerebellar. 

Anterior spinal, Posterior cerebral. 

Posterior spinal, 

Inferior cerebellar. 

The Lateral spinal branches enter the intervertebral foramina, and 
taking the course of the roots of the spinal nerves, are distributed to 
the spinal cord and vertebra. Where the vertebral artery curves 
around the articular process of the atlas, it gives off several muscular 
branches. 

The Posterior meningeal are, one or two small branches which 
enter the cranium through the foramen magnum, to be distributed to 
the dura mater of the cerebellar foss®, and to the falx cerebclli. One 
branch, described by Soemmering, passes into the cranium along the 
first cervical nerve. 

The Anterior spinal is a small branch which unites with its fellow 
of the opposite side, on the front of the medulla oblongata. The 
artery formed by the union, of these two Vessels, descends along the 
anterior aspect of the Bpinal cord, to which it distributes branches. 

The Posterior spinal winds around the medulla oblongata to the 
posterior aspect of the cord, and descends on either side to the 

* Edinburgh Medical and Surgical Journal, 1839. 
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cmida equina. It communicates very freely with the spinal branches 
of the intercostal and lumbar arteries, and near its origin sends a 
branch upwards to the fourth ventricle. 

The Inferior cerebellar arteries wind around the upper part of the 
medulla oblongata to the under surface of the cerebellum, to which 
they are distributed. They pass between the filaments of origin of 


Fig. 121 * 



* The circle of Willis. The arteries have references only on one side, on 
account of their symmetrical distribution. 1. The vertebral arteries. 2. The 
two anterior spinal branches uniting to form a single vessel. 3. One of the 
Interior spinal arteries. 4. The posterior meningeal. f>. The inferior cere¬ 
bellar. 6. The basilar artery giving off its transverse branches to either side. 
7. The superior cerebellar artery. 8. The posterior cerebral. 5). The posterior 
communicating branch of the internal carotid. 10. The internal carotid 
artery, showing the curvatures it makes within the skull. 11. The ophthalmic 
artery divided across. 12. The middle cerebral artery. 13. The anterior 
cerebral arteries, connected by, 14, the anterior communicating artery. 
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the hypoglossal nerve in their course, and anastomose with the 
superior cerebellar arteries. 

The Transvnse branches of the basilar artery supply the pons 
Varolii, and adjacent parts of the brain. One of vhesc branches, 
larger than the rest, passes along the crus cercbelli to be distributed 
to ihc anterior border of the cerebellum, {middle cerebellar artery.) 

The Superior cerebellar arteries, two of the terminal branches of 
the basilar, wind around the crus cerebri on each side, lying in 
relation with the fourth nerve, and are distributed to the upper surface 
of the cerebellum inosculating with the inferior cerebellar. This 
artery gives off a small branch (internal auditory) which accompanies 
the seventh pair of nerves into the meatus auditorius interims; the 
branch may be derived directly from the basilar. 

The Posterior cerebral arteries, the other two terminal branches of 
the basilar, wind around the crus cerebri at each side, and are dis¬ 
tributed to the posterior lobes of the cerebrum. They are separated 
from the superior cerebellar arteries near their origin, by the third 
pair of nerves, and are in close relation with the; fourth pair in their 
course around the crura cerebri. Anteriorly, near their origin, they 
giveotfa tuft of small vessels which enter the locus perforatus, and 
tltey receive the posterior communicating arteries from the internal 
carotid. They also scud a branch to the velum interpositum and 
plexus oil oroides, (posterior choroid.) 

The communications established between the anterior cerebral 
arteries in front, and the internal carotids aud posterior cerebral 
arteries behind, by the communicating arteries, constitute the circle 
of Willis. This remarkable commitment ion at the base of the brain 
is formed by the anterior communicating branch, anterior cerebrals, 
and internal carotid arteries in front, aud by the posterior commu¬ 
nicating, posterior cerebrals, and basilar arlory behind. 

The Thyroid axis is a short trunk which arises from the front of 
t he subclavian close to the inner border of the anterior scalenus, and 
divides almost immediately into three or four branches. 

The Inferior thyroid artery ascends obliquely in a serpentine 
course behind the sheath of the carotid vessels, and in front of the 
longus colli, to the inferior and posterior part of the thyroid gland, to 
which it is distributed. It is in relation with the middle cervical 
ganglion of the sympathetic, which lies in front of it; and sends 
branches to the trachea, larynx, and (esophagus. Near its origin it 
also gives off the following artery. 

The Cemrafts ascendens, a branch of the inferior thyroid, 
ascends upon the anterior tubercles of the transverse processes of 
the cervical vertebra;, lying in the groove between the scalenus 
auticus and rectus anticus major. It is distributed to the deep 
muscles and glands of the neck, and sends branches through the 
intervertebral foramina to supply the spinal cord and its membranes. 
It is sometimes a branch of the subclavian. 

The Supra-scapular artery (transversalis humeri) passes 
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obliquely outwards behind the clavicle, and over the ligament of the. 
supra-seapular notch, to the supra-spiuat us fossa. It. crosses in its 
course the scalenus milieus muscle, phrenic nerve, and subclavian 
artery, is distributed to the muscles on the dorsum of the scapula, and 
inosculates with the posterior scapular, and beneath the acromion 
process with the dorsal branch of the subscapular artery. At the 
supra-seapular notch it scuds a large branch outwards, which pierces 
the trapezius muscle, and becomes cutaneous at the tip of the 
shoulder (supra-acromial.) The supra-seapular artery sometimes 
arises directly from the subclavian. 

Fig. 122.* 



The Traxsvkrsalis colli artery passes transversely across the 
subclavian triangle at the root of the neck, to the outer border of 
the levator anguli scapula*, where it divides into two terminal 
branches, the superlicialis cm iris and posterior scapular. In its 
course it lies above the supra-seapular artery, and crosses the scaleui 
muscles and brachial plexus of nerves, often passing between the latter. 
At its bifurcation it is covered in by the edge of the trapezius. 

The Suppr/icialis rmu'cis artery, its ascending branch, passes 
upwards under cover of the anterior Jjurdcr ol' the trapezius, and is 
distributed to the superficial muscles of the neck and deep cervical 
glands. 

* The branches of the right, subclavian artery. 1. The arteria innomi- 
nata. 2. The right earolkl. 3. The first portion of the subclavian artery, 
•t. 'Hie second portion. f>. The third portion. (I. The vertebral artery. 
7. The inferior thyroid. 8. 'The* thyroid axis. 9. The cervicalis asccndens. 
10. The profunda eervicis. 11. The trunsversalis colli. 12. The supra¬ 
scapular. 13. The internal mammary artery. 14. The superior interco>tal. 
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The Posterior scapular artery, the proper continuation of the 
transvemlis colli, passes backwards to the superior angle of the 
scapula, and then descends along the posterior border of that bone to 
its inferior angle, where it inosculates with the subilcapular artery. 
In its course it lies under cover of the levator anguli scapula* and 
rhomboidci muscles, distributes branches to them and neighbouring 
muscles, and inosculates with the arteries of the scapula and branches 
of the intercostal arteries. 

The supcrlicialis ccrvieis and posterior scapular arteries often arise 
separately, the former from the thyroid axis, the latter from the third 
portion of the subclavian. By means of its numerous inosculations 
the transversulis colli artery maintains an important anastomotic 
communication between the branches of the external carotid, sub¬ 
clavian, and axillary arteries. 

The Superior intehuostai, artery arises from the upper and 
back part of the subclavian artery, close to, or rather behind, the. inner 
border of the scalenus anfieus, and descending in front of the necks of 
the first two ribs, semis intercostal branches to the first two intercostal 
spaces. The artery lies behind the pleura, and to the outer side of 
the sympathetic nerve, uud in the second intercostal space inosculates 
with the first aortic intercostal. The profunda ccrvieis may be 
regarded as a branch of this artery. 

The rrnfnmht errricis artery arises by a common trunk with 
the preceding, or, more properly, is a branch of the superior inter¬ 
costal, corresponding with the posterior branch of the other inter¬ 
costal arteries. It passes backwards between the transverse pro¬ 
cesses of the seventh cervical and first dorsal vertebrae, and then 
ascends the back part of the neck, between the complcxus and semi- 
spinalis colli muscles. It. inosculates with the. princops ccrvieis of 
the occipital artery. 

The Internal mammary artery, arising from the under aide of 
the subclavian, descends by the side of the sternum, resting agaiust 
the costal cartilages, to the diaphragm; it then pierces the anterior 
fibres of the diaphragm, and enters the sheath of the rectus. In the 
sheath of the rectus it lies bcliind that muscle, and uuder the name 
of superior epigastric artery sends branches to the walls of the 
abdomen, and inosculates with the epigastric branch of the external 
iliac. In the upper part of its course it is crossed by the phrenic 
nerve, and lower down lies between the triangularis sterni and the 
internal intercostal muscles. 

The 'Branches of the internal mammary are,— 

Comes nervi plirenici, Anterior intercostal. 

Mediastinal, Perforating, 

Pericardiac, M usculo-phrenic. 

The Comes nervi plirenici (superior phrenic) is a long and slender 
branch, which descends with the phrenic nerve between the pleura 
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and pericardium to the diaphragm, to which it is distributed, in¬ 
osculating with the inusculo-phrenic and abdominal phrenic arteries. 

The mediastinal and pericardiac brandies arc small vessels dis¬ 
tributed to the anterior mediastinum, pericardium, and thymus gland 
(thymic). Some, sternal branches are sent to supply the sternum 
and triangularis stenii muscle. 

The Anterior inlercostafs supply the intercostal muscles of the 
front of the chest, and inosculate with the aortic intercostal; to 
each space there are two arteries which run alonir the borders of the 
rib. Besides supplying the intercostal muscles, they send branches 
to the pectoral muscles and mammary gland. 

The Perforating arteries (mammary) pass forwards to the front 
of the chest through the first six intercostal spaces; they then 
turn outwards, and after giving some branches to the front of the 
sternum, are distributed to the pectoral muscles and mammary gland. 
Those intended for the mammary gland arc of larger size than the. rest. 

The ftlnsculo-phrenic artery, proceeding from the internal mam¬ 
mary at the interspace between the sixth and seventh ribs, passes 
downwards and outwards over the cart ilages of the false ribs to the 
last intercostal space. It pierces the diaphragm at the attachment oJ‘ 
that muscle to the eighth rib, and sends branches to the muscular 
structure, and others to the intercostal spaces of the false ribs. 

‘'The mammary arteries,” says I)r. liarrison, “ arc remarkable for 
the number of their inosculations, and for the distant parts of the 
arterial system which they serve to connect. They anastomose with 
each other, and their inosculations, with the thoracic aorta, encircle 
the thorax. On the parietes of this cavity their branches connect the 
axillary and subclavian arteries; on the diaphragm they form a link 
in the chain of inosculations between the subclavian artery and 
abdominal aorta, and in the parietes of the abdomen they form an 
anastomosis most remarkable for the distance between those vessels 
which it serves to connect; namely, the arteries of the superior and 
inferior extremities.” 

Varieties of the subclavian arteries. —Varieties in these arteries 
are rare; that which most frequently occurs is the origin of the 
right subclavian, from the left extremity of the arch of the aorta, 
below the left subclavian artery. The vessel, in this ease, curves 
behind the (esophagus and right carotid artery, and sometimes 
between the (esophagus and trachea, to tin; upper border of the. first 
rib on the right side of the chest, where it assumes its ordinary 
course. In a case of subclavian aneurism on the right side, above 
the clavicle, which happened during the summer of 1839, Mr. Liston 
proceeded to perform the operation of tying the carotid and subclavian 
arteries at their point of division from the innominata. Upon reach¬ 
ing the spot where the bifurcation should have existed, he found that 
there was no subclavian artery. With the admirable self-possession 
which distinguished that eminent surgeon in all cases of emergency, 
he continued his dissection more deeply, towards the vertebral column. 
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and succeeded in securing the artery. it was ascertained after death, 
that the arteria iiinouiinata was extremely short, and that the sub¬ 
clavian wa9 given off within the chest from the posterior aspect of its 
trunk, and pursued a deep course to the upper margin of the first 
rih. In a preparation which was shewn to me in Heidelberg, some 
years since, by Professor Tiedemann, the right subclavian artery 
arose from the thoracic aorta, as low down as the. fourth dorsal 
vertebra, and ascended from that point to the border of the first rib. 
Varieties in the branches of the subclavian arc not unfrequent; the 
most interesting is the origin of the left vertebral from the arch of 
the aorta, of which 1 possess several preparations. 

AXILLARY ARTEllY. 

The Axillary arintj forms a gentle curve through the middle of 
the axillary space from the lower border of the first rih to the lower 
border of the tendons of the latissimns dorsi and teres major muscles, 
where it becomes the. brachial. 

/Mat urns .—A Iter emerging from beneath the margin of the costo- 
coracoid membrane, it is in relation with the axillary vein, which lies 
.■it first to the inner side, and then in front of the artery. Near the 
middle of the axilla it is embraced by the two heads of the median 
nerve, and is covered in hv the pectoral muscles. Upon the inner 
or thoracic side it is in relation, first, with the first, intercostal 
muscle; it next rests upon the first serration of the serratns inagnus; 
anil is t him separated from the. chest by the brachial plexus of nerves. 
By its ontcr or humeral side it is at first separated from the brachial 
plexus by a triangular interval of areolar tissue; it next rests against 
the tendon of the suhscapiilaris muscle; and thirdly, upon the coraeo- 
braehiiilis muscle. 

The. relations of the axillary artery may be thus arranged:— 
la Front. Inner or Thoracic Side. Outer or numeral Side. 
Pectoralis major. First, intercostal muscle. Plexus of nerves, 

Pectoralis minor, First serration of ser- Tendon of sub- 

Pecloralis major. rains inagnus, scapnlaris, 

Plexus of nerves. Coraco-brachialis. 

Branches. —The brandies of till'.' .Axillary artery are seven ill 
number:— 

Tborncica aeromiolis, , Snbseapnlnr, 

Superior thoracic, - Circumflex anterior, 

inferior thoracic, Circumflex posterior. 

Thoraricn axillaris. 

The tlioracica ncromialis and superior thoracic are found in the 
triangular spare above the pectoralis minor. The inferior thoracic 
and tlioracica axillaris, below the pectorals minor. And the three 
remaining branches below the lower border of the subscapnloris. 
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* The axillary anil brachial artery, with their branches. 1. Tin* deltoid 
muscle. 2. The biceps. 3. The tendinous process given off from the tendon 
of the biceps, to the deep fascia of tho fore-arm. It is this process which 
separates the median basilic vein from the brachial artery. 4. The outer 
border of the brachlalis antieus muscle. 5. The supinator longus. 0. The 
coroco-brachialis. *1. Tlu^middta portion of the triceps muscle. 8. Its inner 
head. 9. The axillary artery. l4- The brachial arterya dark line marks 
the limit between these "lvf% y«#t>ls. 11. The thoracica acromialis artery 
dividing into its three branches: tl^ number £fegj0rupon the coracoid process. 
12. The superior and Inferior thoracic arteries. *J3. The serratus magnus 
muscle. 14. The 8ubscapular*rtery. The postmor circumflex and thoracica 
axillaris branches are'seen in toot figure ttotween the inferior thoracic and 
subscapular. The anteHohclrcupaflex is observed between the two heads of 
the biceps, crossing the neqk or the humerus. 15. The superior profunda 
artery. l(i. The inferior pronuidJk. ,17. The anastomutica magna inosculating 
inferiorly with the anterio* ulnrfr necurrent. 18. The termination of the 
superior proftinda, inosculating witR-the radial recurrent in the interspace 
between the brachialis antic^s and $upinator longus. 
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The Thoraeica arrow'/at is is a short, trunk which ascends to the 
space above the pectoral is miilor muscle, and divides into three sets 
of branches, thoracic , which are distributed to the pectoral muscles, 
serratus mngnus, and mammary gland; acromial , whicti pass outwards 
to the acromion, and inosculate with branches of the supra-scapular 
artery ; and deseendiuy, a single branch, which follows the interspace 
between the deltoid and pectornlis major muscles, and is in relation 
with the cephalic vein. 

The Superior thoracic (short) frequently arises by a common trunk 
with the precedin'?; it runs along the upper border of the pectornlis 
minor, and is distributed to the pectoral muscles and mammary gland, 
inosculating with 1 he intercostal arid mammary arteries. 

'Phe Inferior thoracic (long external mammary) descends along the 
lower border of the peetoralis minor to the side of the chest. It is 
distributed to the poet oralis major and minor, serratus magnus, and 
sul)seapnhu*is muscle, to the axillary glands and mammary gland; 
inosculating with the superior thoracic, intercostal, and •mammary 
arteries. 

'Plie Thoraeica axillaris is a small branch distributed to the plexus 
of nerves and glands in the axilla. It is frequently derived from one 
rtf the other thoracic branches. 

The Sahscapalar artery, the largest of the branches of the axillary, 
runs along the lower border of the subscapularis muscle, to the inferior 
angle of t he scapula, where it inosculates with the posterior scapular, 
a branch from the subclavian. It supplies, in its course, the muscles 
on the under surface aud inferior border of the scapula, and the side 
of the chest. At about an inch and a half from the axillary, it gives 
off a large branch, the dorsalis scapula\ which passes backwards through 
the triangular space hounded by the teres minor, teres major, and 
scapular head of the triceps, and beneath the infra-spiiiatus to the 
dorsum of the scapula, where it is distributed, inosculating with the 
supra-seapular and posterior scapular arteries. 

The Circumflex arteries wind around the neck of the humerus. 
'Phe anterior , very small, passes beneath the eoraeo-brachialis and 
short head of the biceps, and sends a brauch upwards along the 
bicipital groove to supply the shoulder-joint. 

Tin* Posterior circumflex, of larger size, passes backwards through 
the quadrangular space bounded by tjic teres minor and major, the 
scapular head of the triceps and the humerus, and is distributed to the 
deltoid muscle and joint. rSometimes this artery is a branch of tiie 
superior profuuda of the brachial. It then ascends behind the tendon 
of the teres major, and is distributed to the deltoid without passing 
through the quadrangular space. The posterior cireumllex artery 
sends branches to the shoulder-joiut. 

Varieties of the Axillary artery :—The most frequent peculiarity 
of this kind is the division of the vessel into two trunks of equal size: 
a muscular trunk, which gives off some of the ordinary axillary 
branches aud supplies the upper arm, and a continued trunk, which 
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represents the brachial artery. The nest most frequent variety is the 
high division of the ulnar which passes down the arm by the side of 
the brachial artery, and superficially to the upsides proceeding from 
the inner condyle, to its ordinary distribution in the.hand. In this 
course it lies immediately beneath the deep fascia of the fore-arm, and 
may he seen and felt pulsatirfg beneath the integument. The high 
division of the radial from the axillary is rare. In one instance, 1 saw 
the axillary artery divide into three branches of nearly equal size, 
which passed together down the arm, and at the bend of the elbow- 
resolved themselves into radial, ulnar, and interosseous, tint the 
most interesting variety, both in a'physiological and surgical sense, is 
that described by Dr. .tones (luain. In his "Elements of Anatomy.” 
“ I found in the dissecting-room, a few years ago, a variety not 
hitherto noticed ; it was at first taken for the ordinary high division 
of the ulnar artery. The two vessels descended from the point of 
division at the border of the axilla, and lay parallel with one another 
in their course through the arm ; but instead of diverging, as is 
usual, at the bend of the elbow, they converged, and united so as to 
form a short trunk, which soon divided again into the radial and ulnar 
arteries in the regular way.” In a subject, dissected by myself, this 
variety existed in both arms; and 1 have seen several instances of a 
similar kind. 


BRACHIAL ARTERY. 

The Braclnal artery passes down the inner side of the arm, from 
the lower border of the tendons of the latissimus dorsi and teres major, 
to the bend of the elbow, where it divides into the radial and ulnar 
arteries. 

Relations .—In its course downwards, it rests upon the coraco- 
bracliialis muscle, internal head of the triceps, brachinlis anticus, and 
i he tendon of the biceps. To its inner side is the ulnar nerve; to 
the outer side, the comco-brachialis and biceps muscles; in front it 
has the basilic vein, and is crossed by the median nerve. Its relations, 
within its sheath, are the venic coinites. 


Plan of the relations of the Braclnal Artery. 



In Front. 


Inner Side. 

Basilic vein, 

Deep fascia, 

Median nerve* 

Outer Side. 

1 

| Brachial artery. 

Ulnar nerve. 

Coraco-brachialis, 

Biceps. 


Behind. 


Short head of triceps, 
Coraco-br&chialis, 
Brachialis anticus, 
Tendon of biceps. 
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The branches of the brachial artery are, the— 

Superior profmida, Anastomotica magna. 

Inferior profunda, Muscular and Nutrient. 

The Superior profunda arises opposite the lower border of the 
tendon of the latissimus dorsi, and winds around the humerus, between 
the triceps and the bone, to tho space between the brachialis anticus 
and supinator longus, where it iuosculatcs with the radial recurrent 
branch. It accompanies the museulo-spiral nerve. In its course it 
gives off the posterior articular artery, which descends to the elbow- 
joint, and a more superficial branch which inosculates with the inter¬ 
osseous articidar artery. 

The Inferior profunda arises from about the middle of the brachial 
artery, and descends to the space between the inner condyle and 
olecranon in company with the ulnar nerve, where it inosculates with 
the posterior ulnar recurrent. In its course it pierces the inter¬ 
muscular fascia. 

■ The Anastomotica magna is given off nearly at right angles from 
the brachial, at about two inches above the joint. It passes directly 
inwards upon the brachialis anticus muscle, pierces the intermus- 
oalur fascia, and winds around the humerus to inosculate with the 
superior profunda. On the brachialis anticus it divides into two 
branches, which inosculate with the anterior and posterior ulnar re¬ 
current arteries and with the inferior profunda. 

The Muscular branches arc distributed to the muscles in the 
course of the artery—viz., to tin; coraco-brachialis, biceps, deltoid, 
brachialis anticus and triceps. The Nutrient branch is given off at 
about the middle of the arm, and passes into the medullary foramen 
situated near the insertion of the coraco-brachialis muscle. 

Varieties of the Brachial artery .—The most frequent peculiarity 
in the distribution of branches from this artery is tlic high division of 
the radial, which arises generally from about the upper third of the 
brachial artery, and descends to its normal position at the bend of 
the elbow. The ulnar artery sometimes arises from the brachial at 
about two inches above the elbow, and pursues either a superficial or 
deep course to the wrist; and, in more than one instance, I have seen 
the interosseous artery arise from the brachial a little above the bend 
of the elbow. The two profunda arteries occasionally arise by a 
common trunk, or there may be two superior prolundie. 

RADIAL ARTERY. 

The Radial artery , one of the divisions of the brachial, appears, 
from its direction, to be the continuation of that trunk. It runs 
along the radial side of the fore-arm, from the bend of the elbow to 
the wrist; it there turns around the base of the thumb, beneath its 
extensor tendons, and passes between the two heads of the first dorsal 
interosseous muscle, into the palm of the hand. It then crosses the 
metacarpal bones to the ulnar side of the hand, forming the deep 
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palmar arch, ami terminates by inosculating witji the superficial 
palmar arch. 

In the uppcr,lmlf of its course, the radial artery is situated between 
the supinator longus muscle, by which it is overlapped superiorly, and 
the pronator radii teres; in the lower half, between the tendons of 
the supinator longus and flexor carpi rndialis. It rests in its course 
downwards, upon the supinator brevis, pronator radii teres, radial 
origin of the flexor sublimis, flexor longus pollicis, and pronator tpin- 
dratus; and is covered in by the integument and fasciae. At the 
wrist it is situated in contact with the dorsal carpal ligaments and 
beneath the extensor tendons of the thumb; and, in the palm of the 
hand, beneath the flexor tendons. It is accompanied by veme comites 
throughout its course, and by its middle third is in close relation with 
the radial nerve. 


l’lan of the relations of the Radial Artery in the Fore-arm. 


Inner Side. 

In Front. 

Deep fascia, 
Supinator longus. 

Outer side. 

Pronator radii teres, 

j Radial artery. j 

Supinator longus, 

Flexor carpi radialis. 

Radial nerve (middle 

Behitul. 

Supinator brevis. 
Pronator radii teres, 

third of its course). 


Flexor sublimis digitorum, 
Flexor longus pollicis, 
Pronator quadrat us, 
■Wrist-joint. 


The Branches of the radial artery may be arranged into three 
groups, corresponding with the three regions—lore-arm, wrist, and 
hand; they are— 


Fore-arm. 


{ Recurrent radial, 
Muscular. 


IFr/sl 


Supcrficialis volte, 
Carpalis anterior, 
Carpalis posterior, 
I Metacarpalis, 
Dorsales pollicis, 
k I)orsalis indicis. 


Hand 


l’rinccps pollicis, 
Rtulialis indicis, 
Interosseie, 
I’crforantes, 
Reeurrcntos. 


The Recurrent branch is given off immediately below the elbow ; 
it uscends in the space between the supinator longus and brachialis 
anticus to supply the joint, and inosculates with the terminal branches 
of the superior profunda. This vessel gives off numerous muscular 
branches. 
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Fig. 124* 



* The arteries of the fore-arm. 1. The lower part, of the biceps muscle. 
2. The inner condyle of the humerus with the humeral origin of the pronator 
radii teres and flexor carpi radialis divided across. 3. The deep portion of the 
pronator radii teres. 4. The supinator longus muscle. 5. The flexor longus 
pollicis. f>. The pronator quadratus. 7. The flexor profundus digitorum. 
K. The flexor carpi ulnaris. 9. The annular ligament with the tendons passing 
beneath it into the palm of the hand; the figure is placed on the tendon of 
the palmaris longus muscle, divided close to its insertion. 10. The brachial 
artery. It. The anastomotica magna inosculating superiorly with the in¬ 
ferior profunda, and inferiorly with the anterior ulnar recurrent. 12. The 
radial artery. 13. The radial recurrent artery Inosculating with thetermina- 
tion of the superior profunda. 14. The superflcialis volro. 15. The ulnar 
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The Muscular branches arc distributed to the muscles on the radial 
side of the fore-arm. 

The Superficjalis cohr is given off from the radial artery while at 
the wrist. It passes between the libres of the abductor pollieis 
muscle, and inosculates with the termination of the ulnar artery, 
completing the superficial palmar arch. This artery is very variable 
in size, being sometimes as large as the continuation of the radial, and 
at other times a mere muscular ramusculus, or entirely wanting; 
when of large size it supplies the palmar side of tin; thumb and the 
radial side of the index linger. 

The Carpal branches nre intended for the supply of the wrist , t he 
anterior carpal in front , and the posterior, the larger of the two, 
behind. The earpalis anterior radial is passes inwards, and inos¬ 
culates with the earpalis anterior ulnaris, forming an arch from which 
branches are sent to the front of tin; wrist. Tin* earpalis posterior 
radial is crosses the carpus transversely to the ulnar border of the 
hand, where it inosculates with the posterior carpal branch of the 
ulnar artery. Superiorly it sends branches which inosculate with 
the termination of the anterior interosseous artery ; interiorly it gives 
off dorsal interosseous branches, which* anastomose with the per¬ 
forating branches of the deep palmar arch, and then run forward upon 
the dorsal interossci muscles of the third and fourth metacarpal spaces. 

The Metacarpal or first dorsal interosseous branch runs /orward 
on the second dorsal interosseous muscle, and inosculates with the 
digital branch of the superficial palmar arch, which supplies the 
adjoining sides of the index and middle lingers. Sometimes it. is of 
large size, and the true continuation of the radial artery. 

The Donates pollieis are two small branches which run along the 
sides of the dorsal aspect of the thumb. 

The Dorsalis indices is a very small branch which runs along the 
radial border of the metacarpal bone and corresponding side of tin* 
dorsum of the index linger. 

The Princrps pollieis descends along the border of the metacarpal 
bone, between the abductor iudicis and adductor pollieis to the base 
of the first phalanx, where it divides into two branches, which are 
distributed to the two sides of the palmar aspect of the thumb, 
forming its collateral arteries. 

The Uadialis indicts is also situated between the abductor indieis 
and the adductor pollieis, and runs along the radial side of the index 
finger, forming its collateral artery. This vessel is frequently a 
branch of the prinoeps pollieis. 

The In terossea palm ares, three or four in number, are branches of 
the deep palmar arch; they pass forward upon the interossci muscles, 

artery. IG. Its superficial palmar arch giving off digital branches to three 
fingei’s and a half. 17. The magna pollieis and radialis indicia arteries. 
18. The posterior ulnar recurrent. 19. The anterior interosseous artery. 
20. The posterior interosseous, as it is passing through the interosseous mem¬ 
brane. 
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and inosculate with the digital branches of the superficial arch, 
opposite the heads of the metacarpal bones. 

The P erf or antes , three in number, pass directly backwards between 
the heads of the dorsal interossci muscles, and inosculate with the 
dorsal interosseous arteries. 

The Recurrent branches of the deep palmar arch pass upwards in 
front of the wrist-joint, and inosculate with the arterial arch formed 
by the anterior carpal arteries. 

ULNAR ART I in. 

The Ulnar art art /, the other and larger division of the brachial 
artery, crosses the arm obliquely to the. commencement of its middle, 
third ; it then runs down the ulnar side of the fore-arm to the wrist, 
crosses tin- annular ligament, and forms the superficial palmar arch, 
which terminates by inosculating with the supcrticinlis vola*. 

Relations .—In the upper or oblique portion of its course, it lies 
upon the braehialis milieus and tlexor profundus digitorum ; and is 
covered in by the supertieial layer of muscles of the fore-arm and by 
the median nerve, in the second part, of its course, it. is placed upon 
the tlexor profundus and pronator quadratus, lying between the tlexor 
carpi ulnaris and tlexor sublimis digitorum. While crossing the 
annular ligament it is protected from injury by a strong tendinous 
areli, thrown over it from the pisiform bone ; and in the palm it rests 
upon the tendons of the flexor sublimis, being covered in by the pal- 
maris brevis muscle and palmar fascia. It is accompanied in its 
course by the veme comites, and is in relation with the ulnar nerve 
for the lower two-thirds of its extent. 

Plan of the relations of the Ulnar Artery. 

In Front. 

]>eep fascia. 

Superficial layer of muscles. 

Median nerve. 

In the Hand. 

Tendinous arch from the pisiform bone, 



Palmaris brevis muscle, 
Pul mar fascia. 


Inner Side. 


Outer Side. 

Flexor carpi ulnaris, , 
Final* nerve (lower 
two thirds). ! 

Ulnar Artery. | 

Flexor sublimis digi¬ 
torum. 

Behind. 

Rrachialis anticus, 



Flexor profundus digitorum. 
Pronator quadratus. 

In the Hand. 

Annular ligament, 

Tendons of the flexor sublimis digitorum. 
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The Branches of the ulnar artery may be arranged, like those of 
the radial, into three groups:— 


Fore-arm, 


Anterior ulnar recurrent. 

Posterior ulnar recurrent. 

Anterior interosseous. 
Posterior interosseous. 


Interosseous, 

Muscular. 


II 'rat, 


I Carpalis anterior, 

| Carpalis posterior. 


Hand . . lligitalcs. 


The Anterior ulnar recurrent arises immediately below the elbow, 
and ascends in front of the joint between the pronator radii teres and 
braehialis milieus, where it inosculates with the anustomot iea mugna 
and inferior profunda. The two recurrent arteries frequently arise 
by a common trunk. 

The Posterior ulnar recurrent , larger than the preceding, arises 
immediately below the elbow joint, aud passes backwards beneath the 
origins of the superficial layer of muscles; it then ascends between 
t lie two heads of the llcxor carpi uluaris, aud beneath the ulnar nerve, 
and inosculates with the inferior profunda, anastomotica tuagna, and 
interosseous recurrent. 

The (runmm/ interosseous artery is a short trunk which arises from 
the ulnar, opposite the bicipital tuberosity of the radius. It divides 
into two branches, the anterior and posterior interosseous arteries. 

The Anterior interosseous passes down the fore-arm upon the 
interosseous membrane, between the flexor profundus digitoruui and 
llcxor longns pollieis, and behind the pronator quadratic. Jn the 
latter position it pierces the interosseous membrane, and descends to 
♦he back of the wrist, where it inosculates with the posterior carpal 
branches of the radial and ulnar. In its course it gives off the 
nutrient, arteries of the radius and ulna, and at the upper border of 
the pronator qnadratas a branch to the front of the wrist-joint to 
inosculate with the carpal arch. It is retained in connexion with 
the interosseous membrane by means of a thill aponeurotic arch. 

The anterior interosseous artery sends a branch to the median 
nerve, which it accompanies into the hand. The median artery is 
sometimes of large size, and occasionally takes the place of the super¬ 
ficial palmar arch. 

The Posterior interosseous artery passes backwards through an 
opeuing between the upper part of the interosseous membrane and 
the oblique ligament, and descends among the extensor muscles of 
1 lie lore-arm to the wrist where it inosculates with branches of the 
anterior interosseous and the posterior carpal branches of the radial 
and uluar. At its upper part it gives off a recurrent branch ( pos¬ 
terior interosseous recurrent), which returns upon the elbow between 
the anconeus, extensor carpi ulnaris and supinator brevis muscles, 
and anastomoses with the posterior terminal branches of the superior 
profunda. 
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The Muscular branches supply the muscles situated along the ulnar 
border of the fore-arm. 

The Carpal is anterior nlnaris, a branch of small size, passes out¬ 
wards upon the front of the wrist-joint, and contributes to form the 
anterior carpal arch by inosculating with the anterior carpal branch 
of the radial artery. 

The Carpafis posterior nlnaris , larger than the preceding, passes 
beneath the tendon of the Hexor carpi nlnaris muscle to the back of 
the wrist-joint, where it inosculates with the posterior carpal branch 
of the. radial artery, and forms a posterior carpal arch. Near its 
origin it gives off a metacarpal branch to the little finger; and from 
the arch proceed the dorsal interosseous branches of the third and 
fourth metacarpal spaces. 

The Digital branches tire given off from the superficial palmar arch, 
and an* four in number. The first, and smallest is distributed to tin; 
ulnar side of the little finger. The other three are short trunks, 
which divide between the heads of the metacarpal bones, and form 
the collateral branch of the radial side of the little finger, the col¬ 
lateral branches of the ring and middle fingers, and the collateral 
launch of the ulnar side of the index finger. On the last phalanx, 
the collateral arteries communicate ami form an arch, from which 
numerous branches are given off to the tip of the finger. 

The Superficial palmar arch receives the termination of the deep 
palmar arch from between the abductor minimi digit i and flexor brevis 
minimi digiti near their origins, and terminates by inosculating with 
t he supcrfieialis volte upon the ball of the thumb. The communication 
between the superficial and deep arch is generally described as the 
communicating branch of the ulnar artery. 

The mode of distribution of the arteries to the hand is subject to 
frequent variety. 

BRANCHES OF T11E THORACIC AORTA. 

Pen cardiac, (Esophageal, 

Bronchial, intercostal. 

The Pericardiac arteries are a few small and irregular branches 
distributed to the pericardium. 

The Bronchial arteries, three or four in number, vary much 
both in size and origin, the right commonly proceeding from the first 
aortic intercostal. They are distributed to the bronchial glands and 
tubes, and send branches to the oesophagus, pericardium, and left 
auricle of the heart. These are the nutritious vessels of the lungs. 

The (Esophageal arteries, four or five in number, arise from 
the anterior part of the aorta, and are distributed to the oesophagus, 
establishing a chain of anastomoses along that tube: the superior 
inosculate with the bronchial arteries, and with oesophageal branches 
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of the inferior thyroid arteries ; and the inferior with similar branches 
of the phrenic and gastric arteries. 

The Intercostal, or posterior intercostal arteries, arise from the 
posterior part of the aorta; they are nine in number on each side, the 
two superior spaces being supplied l>y the superior intercostal artery, 
a brunch of the subclavian. The right iutcreostals are longer than 
the left, on account of the position of the aorta. They ascend some¬ 
what obliquely from their origin, and cross the vertebral column 
behind the thoracic duct, vena azygos major, and sympathetic nerve, 
to the intercostal spaces, the left passing beneath the. superior inter¬ 
costal vein, the vena azygos minor and sympathetic. In the intercostal 
spaces, or rather, upon the external intercostal muscles, each artery 
gives off a dorsal branch, which passes back between the transverse 
processes of the vertebral, lying internally to the middle costo¬ 
transverse ligament, and divides into a spinal branch, which supplies 
the spinal cord and vertebra 1 ., and a muscular branch which is dis¬ 
tributed to the muscles and integument of the back. The intercostal 
artery then comes into relation with its vein anil nerve, the former 
being above and the latter below, and divides into two branches which 
run along the borders of contiguous ribs between the two planes of 
intercostal muscles, and anastomose with the anterior intercostal 
arteries, branches of the internal mammary. The branch correspond¬ 
ing with the low r er border of each rib is the larger of the two. They 
are protected from pressure during the action of the intercostal 
muscles, by little tendinous arches thrown across them and attached 
by each extremity to the bone. 

BRANCHES OF THE ABDOMINAL AORTA. 

Phrenic, Inferior mesenteric, 

f Gastric, Supra-rcnal, 

Cceliac axis,*. Hepatic, Kenal, 

(.Splenic. I.umbar, 

Superior mesenteric, Sacra media. 

Spermatic, 

The Phrenic arteries are given off (frequently by a common 
trunk) from the anterior part of the aorta as soon as that vessel has 
passed through the aortic opening. Passing obliquely outwards upon 
the under surface of the diaphragm, each artery divides into two 
branches, an internal branch, which ruus forward and inosculates 
with its fellow of the opposite side in front of the ecsophageal opening; 
and an external branch, which proceeds outwards towards the great 
circumference of the muscle, and sends branches to the supra-rcnal 
capsules. The phrenic arteries inosculate with branches of the 
internal mammary, inferior intercostal, epigastric, ecsophageal, gastric, 
hepatic, and supru-renal arteries. They arc not unfrcqueutly derived 
from the coeliae axis, or from one of its divisions, and sometimes they 
give off the supra-reual arteries. 
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C CELIAC AXIS.—HEPATIC ABTEBV. 


The C celiac axis (icoiXia, vcxitriculus) is tiic first single trunk 
given off from the abdominal aorta. It arises opposite the upper 
border of the first lumbar vertebra, is about hall'-an-inch in length, 
and divides into three, large branches, gastric, hepatic, and splenic. 

Relations .—The frank of the cocliac axis has in relation with it, 
in front the lesser .omentum; on the right side the right semilunar 
ganglion and lobus Spigelii of the liver; on the left side, the left 
semilunar ganglion and cardiac portion of the stomach; and below, 
the upper border of the pancreas and lesser curve of the stomach. If 
is completely surrounded by the solar plexus. 

The Gasthic artery (coronaria ventrieuli), the smallest of the 
fliree branches of the cocliac axis, ascends between the two layers of 
the lesser omentum to the cardiac orifice of the stomach, then runs 
along the lesser curvature to the pylorus, and inosculates with the 
pyloric branch of the hepatic. It is distributed to the lower ex¬ 
tremity of the oesophagus and lesser eurvu of the stomach, and 
anastomoses with the oesophageal arteries and vasa brevia of the 
splenic artery. 


' The Hepatic artery curves forwnrd, and ascends along the right 
border of the lesser omentum to the liver, where it divides into two 
branches (right and left), which enter the transverse fissure, and are 
distributed along the portal canals to the right and left lobes.* It 
is in relation, in the right border of the lesser omentum, with the 
ductus communis eholcdoehus mid portal vein, and is surrounded by 
the hepatic plexus of nerves and numerous lymphatics. There are 
sometimes two hepatic arteries, in which ease one is derived from the 
superior mesenteric artery. 

The llrmwhes of the hepatic artery arc, the— 


l’yloric, 

Gastro-duodenalis, 


f Gnstro-epiploieu dextra, 
( l’aucreatieo-duodeualis. 


Cystic. 

The Pyloric branch, given off from the hepatic near the pylorus, is 
distributed to the commencement of the duodenum and to the lesser 
curve of the stomach, where it inosculates with the gastric artery. 

The Gastro-dimdeiialis artery is a short but large trunk, which 
descends behind the pylorus, and divides into two branches, the 
gastro-epiploiea dextra, and pallerentico-duoderialis. Previously to its 
division it gives off some inferior pyloric branches to the small end 
of the stomach. 

The Gastro-epiploiea dextra runs along the great curve of the 
stomach lying between the two layers of the great omentum, and 
inosculates at about its middle with the gastro-epiploiea sinistra, a 


* For the mode of distribution of the hepattc artery within the liver, see 
the “ Minute Anatomy” of that organ in the Chapter on the Viscera. 
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branch of the splenic artery. It supplies the great curve of the 
stomach and the great omentum; lienee its name. 

Fig. 125.* 



* The abdominal aorta with its branches. 1. The phrenic arteries. ‘2. The 
cmliac axis. 3. The gastric artery. 4. The hepatic artery, dividing into the 
right and left hepatic branches. 5. The splenic artery, passing outwards to 
the spleen. 6. The supra-renal artery of the right side. 7. The right renal 
artery, which is longer than the left, passing outwards to the right kidney. 

The lumbar arteries. 9. The superior mesenteric artery. 10. The two 
spermatic arteries. 11. The inferior mesenteric artery. 12. The sacra 
media. 13. The common iliacs. 14. The internal iliac of the right side. 
15. The external iliac artery. 16. The epigastric artery. 17. The circum- 
nexa Uii artery. 18. The femoral artery. 
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SPLENIC ARTERY. 


The Pancreatico-duodenalis curves along the fixed border of the 
duodenum, partly concealed by the attachment of the pancreas, and 
is distributed to the pancreas and duodenum. Tt inosculates interiorly 
with the first jejunal and with the pancreatic branches of the 
superior mesenteric artery. 

The Cystic artery , generally a branch of the right hepatic, is of 
small size, and ramifies between the coats of the gall-bladder, pre¬ 
viously to its distribution to the mucous membrane. 

The Splenic artery, the largest of the three brauehes of the 
cciiliac axis, passes horizontally to the left along the upper border of 


Fig. 12G.* 



* The distribution of the branches of the ccoliac axis. 1. The liver. 2. Its 
transverse Assure. 3. The gall-bladder. 4. The stomach. 5. The entrance 
of the oesophagus. G. The pylorus. 7. The duodenum, its descending portion. 
8. The transverse portion of the duodenum. 9. The pancreas. 10. The 
spleen. 11. The aorta. 12. The coeliac axis. 13. The gastric artery. 14. The 
hepatic artery. 15. Its pyloric branch. 16. The gastro-duodenalis. 17. The 
gastro-epiploica dextra. 18. The pancreatico-duodenalis, inosculating with 
a branch from the superior mesenteric artery. 19. The division of the 
hepatic artery into its right and left branches; the right giving off the cystic 
branch. 20. The splenic artery, traced by dotted lines behind the stomach 
to the spleen. 21. The gastro-epiploica sinistra, inosculating along the great 
curvature of the stomach with the gastro-epiploica dextra. 22. The pancreatica 
magna. 23. The vasa brevia to the great end of the stomach, inosculating with 
branches of the gastric artery. 24. The superior mesenteric artery, emerging 
from between the pancreas and transverse portion of the duodenum. 
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the pancreas, nnd divides into five or six large branches, which enter 
the hilna of the spleen, nnd arc distributed to its structure. In its 
course it is tortuous mul serpentine, and frequently makes a complete 
turn upon itself It lies in a narrow groove in the upper border of 
the pancreas, and is accompanied by the splenic vdu, and by the 
splenic plexus of nerves. 

The Branches of the splenic artery are the— 

Pancreatine parvu’, Vasa brevia, 

Pancreatica lnagna, Cliislro-epiploica sinistra. 

The Pancrealica pare# are numerous small branches distributed 
to the pancreas, as the splenic artery runs along its upper border. 
One of these, larger than the rest, follows the course of the pancreatic 
duct, and is called pancreatica magna. 

The Vasa brev'ui are five or six branches of small size which pass 
from the extremity of the splenic artery nnd its terminal branches, 
between the layers of the gastro-splcnie omentum, to t he great end of 
the stomach, to which they are distributed, inosculating with branches 
of the gastric artery and gastro-epiploica sinistra. 

The Gastro-epiploica sinistra appears to be the continuation of the 
splenic artery; it passes forwards from left to right, along the great 
curve of the stomach, lying between the layers of the great omentum, 
and inosculates with the gastro-epiploica dextra. It is distributed to 
the greater curve of the stomach aud to the great omentum. 

The Superior mesenteric artery, the second of the single 
trunks, and next in size to the cocliac axis, arises from the aorta 
immediately below that vessel, and behind the pancreas. It passes 
forwards between the pancreas and transverse duodenum, and descends 
witnin the layers of the mesentery, to the righL iliac fossa, where it 
terminates very much diminished in size. It forms a curve in its 
course, the convexity being directed towards the left, and the con¬ 
cavity to the right. It is in relation near its commencement with 
the portal vein: and is accompanied by two veins, and the superior 
mesenteric plexus of nerves. 

The branches of the superior mesenteric artery are— 

Vnsa inlestini tenuis, Colica dexlra, 

Ileo-colica, Colica media. 

The Vasa inlestini tenuis arise from the convexity of the superior 
mesenteric artery. They vary from fifteen to twenty in number, and 
are distributed to the small intestine from the duodenum to the ter¬ 
mination of the ileum. In their course between the layers of the 
mesentery, they form a series of arches by the inosculation of their 
larger branches; from these are developed secondary arches, and from 
the latter a third series of arches, from which the branches arise 
which arc distributed to the coats of the intestine. From the middle 
branches u fourth and sometimes even a fifth series of arches is pro¬ 
duced. By means of these arches a direct communication is established 
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between all the branches given off from the convexity of the superior 
mesenteric artery; a superior branch {inferior yancreatico-duodmalis) 
supplies the pancreas and duodenum, and inosculates with the 
pancreatieo-duodenalis; and the inferior unites with tf.ie ileo-colica. 

The llco-rofir artery is the lust branch given off from the con¬ 
cavity of the superior mesenteric. It descends to the right iliac 

Fig. 127.* 



* The course ami distribution of the superior mesenteric artery. J. The 
descending portion of the duodenum. 2. The transverse portion. 3. The 
pancreas. 4. The jejunum. 5. The ileum. (». The csecum, from which the 
appendix vermiformis is seen projecting. 7. The ascending colon. 8. The 
transverse colon. 9. The commencement of the descending colon. 10. The 
superior mesenteric artery. 11. The colica media. 12. The branch which 
inosculates with the colica sinistra. 13. The branch of the superior mesen¬ 
teric artery, which inosculates with the pancrcatico-duodenalis. 14. The 
colica dextra. 15. The ileo-colica. 16, 16. The branches from the con¬ 
vexity of the -superior mesenteric to the small intestines. 
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fossa, and divides into branches which communicate and form arches, 
from which branches are distributed to the termination of the ileum, 
tlie etccnm, and the commencement of the colon. This artery in¬ 
osculates on tlte one band with the termination of the mesenteric 
trunk, and on the other with the eolica dextra. 

'[’he Colica dextra arises from about the middle of the concavity of 
the superior mesenteric, and passing outwards behind the peritoneum, 
divides into branches which form arches, and are distributed to the 
ascending colon. Its descending branches inosculate with the ileo- 
eolica, and the ascending with the colica media. 

The Colica media arises from the upper part of the concavity of 
the superior mesenteric, and passes forward between the layers of the 
transverse mesocolon, where it forms arches, and is distributed to the 
transverse colon. It inosculates on the right with the eolica dextra; 
and on the left with the colica sinistra, a branch of the inferior 
mesenteric artery. 

The Spermatic arteries are two small vessels which arise from 
the front of the aorta below the superior mesenteric; from this 
Origin each artery passes obliquely outwards, and accompanies tlnj 
corresponding ureter along the front of the psoas muscle to the 
border of the pelvis, where it is in relation with the external iliac 
artery. It is then directed outwards to the internal abdominal ring, 
and follows the course of the spermatic cord along the spermatic canal 
and through tin; scrotum to the testicle, to which it is distributed. 
The right spermatic artery lies in front of the vena cava, and both 
vessels are accompanied by their corresponding veins and by the 
spermatic plexuses of nerves. 

The spermatic arteries in the female ( ovarian ) descend into the 
pelvis and pass between the two layers of the broad ligaments of the 
uterus, to be distributed to the ovaries. Fallopian tubes, and round 
'igaments; along the latler they are continued to the inguinal canal 
and labium at each side. They inosculate with the uterine arteries. 

The Inferior mesenteric artery, smaller than the superior, 
arises from the abdominal aorta, about two inches below the origin 
“I that vessel, and descends between the layers of the left mesocolon, 
to the left iliac fossa, when; it divides into three branches ; 

Colica sinistra. Sigmoid, 

Superior hasmorrhoidai. 

The Colica sinistra is distributed to the descending colon; it 
passes upwards and outwards behind the peritoneum, and divides into 
two branches, one of whiclr ascends to inosculate with the colica 
media, while the other descends to communicate with the sigmoid 
branch. The inosculation of the colica sinistra with the colica media 
is the largest arterial anastomosis in the body. 

The Sigmoid artery passes obliquely outwards bchiud the peritoneum 
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and divides into branches which form arches, and are distributed to 
the sigmoid flexure of the colon. The superior branch inosculates 
with the oolica sinistra, and the inferior with the superior hemor¬ 
rhoidal artery. 

Fig. 128* 



* The distribution and branches of the inferior mesenteric artery. 1,1. The 
superior mesenteric artery with its branches, and the small intestines turned 
over to the light side. 2. The caecum and appendix cteci. 3. The ascending 
colon. 4. The transverse colon raised upwards. 5. The descending colon. 
6. Its sigmoid flexure. 7. The rectum. 8. The aorta. 9. The inferior 
mesenteric artery. 10. The colica sinistra, inosculating with, 11, the colica 
media, a branch of the superior mesenteric artery. 12,12. Sigmoid branches. 
13. The superior lieemorrhoidal artery. 14. The pancreas. 15. The descend¬ 
ing portion of the duodenum. 
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The Superior luemorrhotdal artery is the continuation of the 
inferior mesenteric. It crosses the ureter and common iliac artery of 
the left side, and descends between the two layers of the mcso-rectum 
as far as the middle of the rectum, to which it is distributed, anasto¬ 
mosing with the middle and external hiemorrhoidal arteries. 

The Sit f*iiA- renai, (capsular) are two small vessels which arise 
from the aorta immediately above the renal arteries, and are dis¬ 
tributed to the supra-renal capsules. They are sometimes branches 
of the phrenic or of the renal arteries. 

The Hknai. arteries (cmulgcnt) arc two large trunks given off 
from the sides of the aorta immediately below the superior mesenteric 
artery; the right is longer than the left on account of the position of 
the aorta, and passes behind the vena cava to the kidney of that side. 
The left is somewhat higher than the right. They divide into several 
large branches previously to entering the kidney, and ramify very 
minutely in its vascular portion. The renal arteries supply several 
small branches to the supra-reual capsules, and one to the ureter. 

The Lumbar arteries correspond with the intereostals in the’ 
chest; they are four or live in number on each side, curve arouud the 
bodies of the lumbar vertebra! beneath the psoas muscles, and divide 
into two branches ; one of which passes backwards between the trans¬ 
verse processes, and is distributed to the vertebra and spinal cord and 
muscles of the back, whilst the other taking its course behind the 
cpindratus lumborum supplies the abdominal muscles, and inosculates 
with branches of the internal mammary and epigastric arteries. The 
first lumbar artery runs along the lower border of the last rib, and 
the last along the crest of the ilium. In passing between the psoas 
muscle and the vertebra, they are protected by a series of tendinous 
arches, wlijch defend them and the communicating branches of the 
sympathetic nerve from pressure during the action of the muscle. 

The Sacra meiha arises from the posterior part of the aorta at 
its bifurcation, and descends along the middle of the; anterior surface 
of the sacrum to the first piece of the coccyx, where it terminates by 
inosculating with the lateral sacral arteries. It distributes branches 
to the rectum and anterior sacral nerves, and inosculates on either 
side with the lateral sacral arteries. 

Varielies in the Branches of the abdominal Aorta .—The phrenic 
arteries are very rarely both derived from the aorta. One or both 
may be branches of the eteliac axis; one may proceed from t he 
gastric artery, from the renal, or from the upper lumbar artery. 
There are occasionally three or more phrenic arteries. The cccliac 
axis is veiy variable in length, and gives off its branches irregularly. 
There are sometimes two or even three hepatic arteries, one of which 
may he derived from the gastric or even from the superior mesenteric, 
z 2 



340 


COMMON AND INTERNAL ILIAC ARTERIES. 


The colica media is sometimes derived from the hepatic artery. The 
spermatic arteries are very variable both in origin and number. 
The right spermatic may be a branch of the renal artery, and the left 
a branch of the inferior mesenteric. The supra-renal'arteries may be 
derived from the phrenic or renal arteries. The renal arteries 
present several varieties in number; there may be three or even four 
arteries on one side, and one only on the other. When there are 
several renal arteries on one side, one may arise from the common 
iliac artery, from the front of the aorta near its lower part, or from 
the internal iliac. 


COMMON ILIAC ARTERIES. 

The abdominal aorta divides opposite the fourth lumbar vertebra 
into the two common iliac arteries. Sometimes the bifurcation takes 
place as high as the third, and occasionally as low as the fifth lumbar 
vertebra. The common iliac arteries are about two inches in length; 
they diverge from the termination of the aorta, and pass downwards 
aud outwards on each side to fhe margin of the pelvis, opposite the 
sacro-iliac symphysis, where, they divide into the internal and external 
iliac arteries. In old persons the common iliac arteries are more or 
fess dilated and curved in their course. 

The Right common iliac is somewhat longer than the left, and 
forms a more obtuse angle with the termination of the aorta; the 
angle of bifurcation is greater in the female than in the male. 

Relations .—The relations of the two arteries are different on the 
two sides of the body. The right common iliac is in relation in front 
with the peritoneum, and is crossed at its bifurcation by the ureter. 
It is in relation posteriorly with the two common iliac veins, and ex¬ 
ternally with the psoas magtius. The left is in relation in front with 
the peritoneum, and'is crossed by the rectum and superior hsemor- 
rhoidal artery, and, at its bifurcation, by the ureter. It is in relation 
behind with the. left common iliac vein, and externally with the psoas 
magnus. 

INTERNAL ILIAC ARTERY. 

Tke Internal Iliac Artery (hypogastric) is a short trunk, varying 
in length from an inch to two inches. It descends obliquely to a 
point opposite the upper margin of the great sacro-ischiatic foramen, 
where it divides into an anterior and a posterior trunk. Iu the 
fetus, the internal iliac artery under the name of hypogastric is 
continued onwards by the side of the fundus of the bladder to near 
its apex, whence it ascends by the side of the linca alba and urachus 
to the umbilicus, where it becomes the umbilical artery. After birth, 
this artery ceases to be pervious beyond the side of the bladder, and 
the obliterated portion is converted into a fibrous cord. The pro¬ 
jection of these two cords on the inner wall of the abdomen causes 
the depression on each side, which goes by the name of the peritoneat 
fossa. 
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Relations .—This artery rests externally on the sacral plexus and 
origin of the pyriformis muscle; posteriorly it is in relation with the 
internal iliac vrjn, and anteriorly with the ureter. 

Branches .—The branches of the anterior trunk are the— 


Superior vesical, 
Inferior vesical. 
Middle lueinorrhoidal, 
Uterine, 


Vaginal, 
Obturator, 
Ischiatic, 
Internal pudii*. 


The branches of the posterior trunk arc the— 

Ilio-lumbar, Lateral sacral, 

Gluteal. 


The Superior vesical is the unoblitcrated portion of the hypogastric 
artery of the foetus; on the side, of the fundus of the bladder it gives 
off several branches which are distributed to that organ ; and a small 
branch (deferential artery) which accompanies the vas deferens to the 
testis. 

Fig. 129* 



* The distribution and branches of the iliac arteries. 1. The aorta. 2. The 
left common iliac artery. 3. The external iliac. 4. The epigastric artery. 
3. The circumflex ilii. 6. The internal iliac artery. 7. Its anterior trunk. 
8. Its posterior trunk. 9. The pervious portion of the hypogastric cord 
giving off (10) the superior vesical artery. 11. The internal pudic artery 
passing behind the spine of the ischium (12) and lesser sacro-ischiatic liga 
ment. 13. The middle hsemorrhoidal artery. 14. The ischiatic artery, also 
passing behind the anterior sacro-ischiatic ligament to escape from the pelvis. 
16. The ilio-lumbar, the first branch of the posterior trunk (8) ascending to 
inosculate with the circumflexa ilii artery (5) and form an arch along the 
crest of the ilium. 17. The obturator artery. 18. The lateral sacral. 19. The 
gluteal artery escaping from the pelvis through the upper part of the great 
sacro-ischiatic foramen. 20. The sacra media. 21. The right common iliac 
artery cut short. 22. The femoral artery. 
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The Inferior vesical, somewhat larger than the preceding, passes 
down upon the side of the bladder to its base, and is distributed to 
that region, the vesiculcc scminales, and prostate glaqjl. 

The Middle hemorrhoidal artery, frequently a branch of the pre¬ 
ceding, passes downwards to the rectum, to which it is distributed, 
inosculating with the superior and inferior hsemorrhoidal arteries. 
In the female it distributes branches to the vagina. 

The Uterine artery passes downwards between the layers of the 
broad ligament to the neck of the uterus, and then ascends in a 
tortuous course along its lateral border. It gives off branches to 
the vagina, the lower part of the bladder, the Fallopian tube, and 
round ligament, and inosculates with the spermatic or ovarian artery. 

The Vaginal artery corresponds in position with the inferior 
vesical, and is distributed to the vagina and neighbouring parts of 
the bladder and rectum. 

The Obturator artery (arising frequently from the posterior 
trunk of the internal iliac) passes forwards from the anterior trunk, a 
little below the brim of the pelvis, to the upper border of the 
obturator foramen. Escaping from the pelvis through a tendinous 
arch formed by the obturator membrane, it divides into two branches, 
internal and external. 

■Within the pelvis, it gives off two or three branches to the iliacus 
muscle and anterior pariotes of the pelvic cavity. 

The internal branch curves inwards around the bony margin of the 
obturator foramen, and distributes branches to the obturator and 
adductor muscles, inosculating with the internal circumflex artery of 
the femoral. 

The external branch winds around the outer margin of the obturator 
foramen to the space between the gemellus inferior and qtiadratus 
femoris, where it inosculates with the ischiatic artery. In its course 
it inosculates also with the internal circumflex artery, and sends a 
small branch through the notch in the acetabulum, to supply the 
ligainentum teres. 

The Ischiatic artery is the larger of the two terminal branches 
of the anterior division of the internal iliac. It passes downwards 
between the posterior border of the levator ani and the pyriformis, 
resting on the latter and the sacral plexus of nerves, and lying behind 
the internal pudic orteiy, to the lower border of the great ischiatic 
notch, where it escapes from the pelvis below the pyriformis muscle. 
It then descends in the space between the trochanter major and the 
tuberosity of the ischium in company with the ischiatic nerves, and 
divides into the following branches:— 

The Coccygeal branch pierces the great saero-ischiatic ligament, 
and is distributed to the coccygeus and levator ani muscles, and to 
the integument around the anus and coocyx. 
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The Comes nervi ischiatici is a small but regular branch, which 
accompanies the great ischiatic nerve to the lower part of the 
thigh. , 

The Muscular branches supply the muscles of the posterior part of 
the hip and thigh, and inosculate with the internal and external cir¬ 
cumflex arteries, the obturator, and the superior perforating; some 
branches are also sent to the hip-joint. 

The Internal in; me artery, the other terminal branch of the 
anterior trunk of the internal iliac, descends in front of the ischiatic 
artery to the lower border of the great ischiatic foramen. It emerges 
from the pelvis through the great sacro-ischiatic foramen below the 
pyriformis muscle, crosses the spine of the ischium, and re-enters 
the pelvis through the lesser sacro-ischiatic foramen; it then crosses 
the internal obturator muscle to the ramus of the ischium, being 
situated at about an inch from the margin of the tuberosity, and 
bound down by the obturator fascia; it next ascends the ramus of 
the ischium, enters between the two layers of the deep perineal fascia 
lying along the border of the ramus of the os pubis, and at the 
symphysis pierces the anterior layer of the deep perineal fascia, atjd 
divides into two terminal branches, the arteria dorsalis penis, and 
arteria corporis cavernosi. 

Branches .—The branches of the internal pudic artery within the 
pelvis are several small ramuscules to the levator ani and sacral 
nerves; and occasionally a branch which takes the place of the 
inferior vesical or middle hmmorrhoidal artery. 

The branches given off externally to the pelvis, are the— 

External heemorrhoidal, Arteria bulbosi, 

Superficialis perinei, Arteria corporis cavernosi, 

Transvcrsalis perinei, Arteria dorsalis penis. 

The External hemorrhoidal arteries (inferior) are three or four 
small branches, given off by the internal pudic while behind the 
tuberosity of the ischium. They cross the ischio-rectal fossa, and 
are distributed to the anus, and to the muscles and integument of 
the anal region of the perineum. 

The Superficial perineal artery is given off near the attachment 
of the crus penis ; it pierces the connecting layer of the superficial 
and deep perineal fascia, and runs forward across the transversus 
perinei muscle, and along the groove bctw£b the accelerator urines 
and erector penis to the septum scroti, upon which it ramifies under 
the name of arteria septi. It distributes branches to the scrotum, 
and to the perineum in its course forwards. One of the latter, larger 
than the rest, crosses the perineum, resting on the transversus 
perinei muscle, and is named the transversalis perinei. 

The Artery of the bulb is given off from the pudic nearly opposite 
the opening for the transmission of the urethra; it passes almost 
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transversely inwards between the two layers of the deep perineal 
fascia, and pierces the anterior layer to enter the corpus spongiosum 
at its bulbous extremity. It is distributed to the corpus spongiosum. 

The Artery of the corpus cavernosum pierces the crus penis, and 
runs forward in the interior of the corpus cavernosum, by the side of 
I he septum pectiniforme. It ramifies in the parenchyma of the 
venous structure of the corpus cavernosum. 

The Dorsal artery of the penis ascends between the two crura and 
symphysis pubis to the dorsum penis, and runs forward through the 
suspensory ligament, in the groove of the corpus cavernosum, to the 
glans, distributing branches in its course to the body of the organ 
and integument. 

The Internal pvdtc avlcry in the female is smaller than in the 


Fig. 130.* 



* The arteries of the perineum; on the right side the superficial arteries 
are seen, and on the left the deep. 1. The penis, consisting of corpus spon¬ 
giosum and corpus cavernosum. The erus penis on the left side is cut 
through. 2. The accelerators urince muscles, enclosing the bulbous portion 
of the corpus spongiosum. 3. The erector penis, spread out upon the crus 
penis of the right side. A The anus, surrounded by the sphincter ani 
muscle. 5. The ramus of^ne ischium and os pubis. 6. The tuberosity of 
the ischium. 7. The lesser sacro-ischiatic ligament, attached by its small 
extremity to the spine of the ischium. 8. The coccyx. 9. The internal 
pudic artery, crossing the spine of the ischium, and entering the perineum. 
10. External tuumorrhoidal branches. 11. The superficial^ perinei artery, 
giving off a small branch, transversalis perinei, upon the transversus perinei 
muRCle. 12. The same artery on the left side cut off. 13. The artery of the 
bulb. 14. The two terminal branches of the internal pudic artery; one is 
seen entering the divided extremity of the crus penis, the artery of the corpus 
cavernosum; the other, the dorsalis penis, ascends upon the dorsum of the 
organ. 
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male; its branches, with their distribution, are, in principle, the 
same. The superficial perineal artery supplies the analogue of the 
lateral half of t$c scrotum,—viz., the greater labium. The artery of 
the bulb supplies the meatus urinarius and the vestibule; the artery 
of tlie corpus cavcrnosuru, the cavernous body of the clitoris, and the 
artcria dorsalis elitoridis, the dorsum of that organ. 

Branches of the posterior trunk. 

Tiie luo-i.uMBAK artery ascends beneath the external iliac 
vessels and psoas muscle, to the posterior part of the crest of the 
ilium, where it divides into two branches, a lumbar branch whieh 
supplies the psoas and quadratus lumborum muscles, and sends a 
ramuscule through the tilth intervertebral foramen to the, spinal cord 
and its membranes; and an iliac branch which passes across the iliac 
fossa to the crest of the ilium, where it, inosculates with the lumbar 
and circumtlcxa ilii arterius. In ils course it distributes hrnnehes to 
the iliacus and abdominal muscles. 

'Hie Lateral sacral arteries are generally two in number 014 
each side, superior and inferior. The superior passes inwards to the 
first sacral foramen, and, is distributed to the contents of the spinal 
canal, from which it escapes by the posterior sacral foramen, and sup¬ 
plies the integument on the dorsum of the sacrum. The inferior 
passes down by the side of the Interior sacral foramina to the coccyx; 
it, first pierces and thep rests upon the origin of the pyriformis, and 
sends branches into the sacral canal to supply the sacral nerves. Both 
arteries inosculate with each other and with the sacra media. 

The Gluteal artery is the continuation of the posterior trunk of 
the internal iliac: it passes backwards between the lumbo-sacral and 
lirst sacral nerve through the upper part of the great sacro-ischiatic 
foramen and above the pyriformis muscle, and divides into three 
branches, superficial, .deep superior, and deep inferior; while within 
the pelvis it gives off some muscular twigs to the iliacus and 
pyriformis muscles, and at its escape from the pelvis, a nutritious 
artery to the ilium. 

The Superficial branch passes outwards between the gluteus 
maximus and medius, aud divides into numerous branches, which are 
distributed to the gluteus maximus and to 4he integument of the 
gluteal and sacral region. 

The Deep superior branch passes along the superior curved line of 
the ilium, between the gluteus medius and minimus to the anterior 
superior spinous process, where it inosculates with the superficial cir- 
eumflexa ilii and external circumflex artery. There are frequently two 
arteries whieh follow this course. 

The Deep inferior branches are several large arteries which cross 
the gluteus minimus obliquely to the trochanter major, where they 
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inosculate with branches of the external circumflex and ischiatic 
arteries, and send branches through the gluteus minimus to supply 
the capsule of the liip-joint. f 

Varieties in the Branches of the internal iliac. —The most im¬ 
portant of the varieties occurring among these branches is the origin 
of the dorsal artery of the penis from the internal iliac or ischiatic. 
The artery in this ease passes forwards by the side of the prostate 
gland, and through the upper part of the deep perineal fascia. It 
would be endangered in the operation of lithotomy. The dorsal artery 
of the penis is sometimes derived from the obturator, and sometimes 
from one of the external pudic arteries. The iirtcry of the bulb, in 
its normal course, passes almost' transversely inwards to the corpus 
spongiosum. Occasionidly, however, it is so oblique in its direction 
as to render its division in lithotomy unavoidable. The obturator 
artery may be very small or altogether wanting, its place being sup¬ 
plied by a branch from the axternal iliac or epigastric. 

EXTERNAL ILIAC ARTERY. 

The external iliac artery of each side passes obliquely downwards 
along the inner border of the psoas muscle, from opposite the sacro¬ 
iliac symphysis to the femoral arch, where it becomes the femoral 
artery. 

Relations. —It is in relation in front with the spermatic vessels, 
the peritoneum, and a thin layer of fascia, derived from the iliac 
fascia, which surrounds the artery and vein. At its commencement 
it is crossed by the ureter, and near its termination by the crural 
branch of the genito-erural nerve and the circumflexa ilii vein. 
Externally it lies against the psoas muscle, from which it is separated 
by the iliac fascia; and posteriorly it is in relation with the external 
iliac vein, which, at the femoral arch, becomes placed to its inner 
side. The art ery is surrounded throughout the whole of its course by 
lymphatic vessels and glands. 

Branches. —Besides several small branches which supply the glands 
surrounding the artery and the psoas muscle, the external iliac gives 
off two branches, the— 

Epigastric, 

Circumflexa ilii. 

The Epigastric artery arises from the external iliac near Poupart’s 
ligament; and passing forwards between the peritoneum and trans- 
versalis fascia, ascends obliquely to the sheath of the rectus. It 
enters the sheath near its lower third, passes upwards behind the 
rectus muscle, to which it is distributed, and in the substance of that 
muscle inosculates, near the ensiform cartilage, with the termination 
of the internal mammary artery. It lies internally to the internal 
abdominal ring and immediately above the femoral ring, and is 
crossed jear its origin by the vas deferens in the male, and by the 
round ligament in the female. 
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The brandies of the epigastric artery are— 

A cremasteric branch which accompanies the spermatic cord, and 
after supplying; the cremaster muscle inosculates with the spermatic 
artery. 

A pubic branch, which is distributed behind the pubes, and sends a 
small branch of communication downwards to the obturator artery. 

Muscular branches which pnss outwards between the abdominal 
muscles, and inosculate with the circumllexa ilii, lumbar and inter¬ 
costal arteries. 

Superficial branches, which arc distributed to the integument of 
the abdomen. 

The Epigastric artery forms a prominence of the peritoneum, which 
divides the iliac fossa into an internal and an external portion; it is 
from the former that direct inguinal hernia issues, and from the 
latter, oblique inguinal hernia. 

The Circumflem ilii arises from the outer side of the external iliac, 
nearly opposite the epigastric artery. It ascends obliquely along 
Poupart’s ligament, and curving around the crest of the ilium between 
the attachments of the internal oblique and transvcrsalis muscle, in¬ 
osculates with the ilio-lumbar and inferior lumbar arteiy. Opposite 
the anterior superior spinous process of the ilium, it gives off a large 
ascending branch, which passes upwards between the internal oblique 
and transvcrsalis, and divides into numerous brauehes which supply 
the abdominal muscles, and inosculate with the inferior intercostal and 
with the lumbar arteries. 

Varieties in the branches of the external iliac .-—The epigastric 
artery not unfrcqucntly* gives off the obturator, which descends in 
contact with the external iliac vein, to the obturator foramen. In 
this situation the artery would lie to the outer side of the femoral 
ring, and would not he endangered in the operation for dividing the 
stricture of femoral hernia. But occasionally the obturator passes 
along the free margin of (rimbernat’s ligament in its course to tlic ■ 
obturator foramen, and would completely encircle the neck of the 
hernial sac,—a position in which it could scarcely escape the knife of 
the operator. In a preparation in my anatomical collection, the 
branch of communication between the epigastric and obturator arteries 
is very much enlarged, and takes this dangerous course. 

FEMORAL ARTERY. 

Emerging from beneath Poupart’s ligament, the external iliac 
artery enters the thigh and becomes the femoral. The femoral 
artery passes down the inner side of the thigh, from Poupart’s 

* The proportion in which high division of the obturator artery from the 
epigastric occurs, is stated to be one in three. In two hundred and fifty 
subjects examined by Cloquet with a view to ascertain how frequently the 
high division took place, he found the obturator arising from the epigastric 
on both sides one hundred and fifty times; on one side twenty-eight times, 
and six times it arose from the femoral artery. 
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Fig. 131.* 



* A view of the anterior and inner aspect of the thigh, showing the eoum 
and branches of the femoral artery. 1. The lower part of tho aponeurosis 
of tho external oblique muscle; its inferior margin is Poupart’s.ligament. 
2. The external abdominal ring. 3, 3. The upper and lower part of the 
sartoriuH muscle ; its middle portion having been removed. 4. The rectus. 
■ r >. The vastus intomus. 6. The patella. 7. The iliacus and psoas; the 
latter being nearest the artery. 8. The pectineus. 9. The adductor longus. 
10. The tendinous canal for the femoral artery formed by the adductor 
magnus, and vastus interims muscles. 11. The adductor magnus. 12. The 
gracilis. 13. The tendon of the semi-tendinosus. 14. The femoral artery. 
I ft. The superficial cireumflexa ilii artery, taking its course along the line of 
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ligament, at a point midway between the anterior superior spinous 
process of the ilium and the symphysis pubis, to the opening in the 
adductor magnus, at the junction of the middle with the inferior third 
of the thigh, where it becomes the popliteal artery. 

The femoral artery and vein arc enclosed in a strong sheath, femoral 
or crural canal , which is formed for the greater part of its extent hv 
aponeurotic and areolar tissue, and by a process of fascia sent inwards 
from the fascia lata. Near Fouport’s ligament, this sheath is much 
larger than the vessels it contains, and is continuous with the fascia 
trausversidis and iliac fascia. If the sheath be opened at this point, 
the artery will be seen to be situated in contact, with the outer wall of 
the sheath. The vein lies next the artery, being separated from it by 
a librons septum, and between the vein and the inner wall id' the 
sheath, and divided from the vein by another thin fibrous septum, is 
a triangular interval, into which the sac is protruded in femoral 
hernia. This space is occupied in the normal stale of the parts by 
loose areolar tissue, and by lymphatic vessels which pierce the inner 
wall of the sheath to make their way to a gland, situated in the 
femoral ring. 

Ilc/atious .—The upper third of the, femoral artery is superlicial, 
being covered only by the integument, inguinal glands, and by the 
superlicial and deep fascia-.. The lower two-thirds are covered by the, 
sarloriusmusele. To its outer ode the artery is firstly iu relation with 
the psoas and iliaens, mnl then with the vastus interims. Behind , it 
rests upon the inner border of the psoas muscle; it is next separated 
from the pcelineus by the femoral vein, profunda vein and artery, 
and then lies on the adductor longus to its termination; near (he. 
Ion er border of the adductor longus, it is placed in an aponeurotic 
canal, formed by an arch of tendinous fibres, thrown from the border 
of the adductor longus and the border of the opening iu the adductor 
inagnus, to the, side of the vastus interims. To its inner side it is in 
relation at its upper part with the femoral vein, and lower down with 
the pectineus, adductor longus, and sartorius. 

The immediate relations of the artery are the femoral vein, and 
two saphenous nerves. The vein at Ponpart’s ligament lies to the 
inner side of the artery; but lower down gets altogether behind it, 
and inclines to its outer side. The, short saphenous nerve lies to the 
outer side, and somewhat upon the sheath for the lower two-thirds 
of its extent; and the long saphenous uerve is situated within the 
sheath, and in front of the artery for the same extent. 

i’oupart’s ligament, to tlie crest of the ilium. 2. The superficial epigastric 
artery, lfi. The two external pudic arteries, superior and inferior. 17. The 
profunda artery, giving off, IS, its external circumflex branch; and lower 
down the three perforantes. A small bend of the internal circumflex artery 
(S) is Been behind the inner margin of the femoral, just below the inferior 
external pudicartery. IP. The anastomotiea magna, descending to the knee, 
upon which it ramifies (ti). 
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Plan of the Relations of the Femoral Artery. 


Inner Side. 
Femoral vein, 
Fectitleus, 
Adductor longue, 
Sartorius. 


Front. 


Fascia lata. 

Saphenous nerves, 

Sartorius, 

Arch of the tendinous canal. 


Outer Side. 


Femoral artery. 


Psoas, 

lliacus, 

Vastus intemus. 


Behind. 
Psoas muscle. 
Femoral vein, 
Adductor longus. 


Branches .—The branches of the Femoral Artery are the— 


Superficial circnniflexa ilii, 
Superficial epigastric, 
Superior external piulic, 
Iuferior external pudic, 


f External circumflex, 
Profunda< Internal circumflex, 
[Three perforating. 

Muscular, 

Anastomotica magna. 


The Superficial circumflexa ilii artery arises from the femoral 
immediately below Poupart’s ligament, pierces the fascia lata, and 
passes obliquely outwards towards the crest of the ilium. It supplies 
the integument of the groin, the superficial fascia, and inguinal 
glands. 

The Superficial epif/astric arises from the femoral immediately 
below Poupart’s ligament, pierces the fascia lata, and ascends 
obliquely towards the umbilicus between the two layers of superficial 
fascia. It distributes branches to the inguinal glands and integument , 
and inosculates with branches of the deep epigastric and internal 
mammary artery. 

The Superior external pudic arises near the superficial epigastric 
artery; it pierces the fascia lata at the saphenous opening, and 
passes transversely inwards, crossing the spermatic cord, to be dis¬ 
tributed to the integument of the penis and scrotum in the male, and 
to the labia in the female. 

The Inferior external pudic arises from the femoral a little lower 
down than the preceding; it crosses the femoral vein immediately 
below the termination of the internal saphenous vein, and piercing the 
pubic portion of the fascia lata, passes beneath that fascia to the 
inner border of the thigh, where it again pierces the fascia; having 
become superficial, it is distributed to the integument of the scrotum 
and perineum. 


The Pbofunda femoris arises from the outer and back part of 
the femoral artery at two inches below Poupart’s ligament; it passes 
downwards and backwards and a little outwards, behind the adductor 
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longns muscle, pierces the adductor magnus, and is distributed to the 
flexor muscles on the posterior part of thq thigh. 

Relations. —In its course downwards it rests successively on the 
pcctineus, the conjoined tendon of the psoas and iliaeus, adductor 
brevis, and adductor magnus muscles. To its outer side the tendinous 
insertion of the vastus intemus muscle intervenes between it and the 
femur; on its inner side it is in relation with the pcctineus, adductor 
brevis, and adductor mnguus; and in front it is separated from the 
femoral artery, above by the profunda vein and femoral vein, and 
below by the adductor longus muscle. 


Plan of the relations of the Profunda Artery. 


Inner Side. 
Pectineus,/ 
Adductor brevis. 
Adductor magnus. 


In Front. 

Profunda vein. 

Adductor lougus. 

Outer Side. 
Psoas and Iliaeus, 
V asms internus. 
Femur. 

Behind. 

Pectineus, 

Tendon of psoas and iliaeus. 

Adductor brevis, 

Adductor magnus. 


Profunda artery. 


Branches. —The branches of the profunda artery arc, the external 
circumflex, internal circumflex, and three perforating arteries. 

The External circumflex artery passes outwards beneath the 
sartorius and rectus, and in front of the crureus muscle, passing 
between the divisions of the crural nerve, and divides into three sets 
of branches; ascending , which pass upwards beneath the sartorius, 
rectus aud tensor vagintc femoris, and inosculate with the terminal 
branches of the gluteal artery; descending, which pass downwards 
beneath the rectus muscle to inosculate with the superior articular 
arteries of the popliteal; and middle, which continue the original 
course of the artery around the thigh, pierce the vastus externus, and 
anastomose with branches of the ischiatie, internal circumflex, and 
superior perforating artery. It supplies the muscles ou the anterior 
and outer side of the thigh. 

The Internal circumflex artery winds around the inner side of the 
neck of the femur, passing between the pectineus aud psoas, and over 
the upper border of the adductor brevis to the teudon of the obturator 
externus, which it accompanies to the space between the quadratus 
femoris aud upper border of the adductor magnus. While on the 
obturator externus it gives off a branch which is distributed to that 
muscle, the adductor brevis and gracilis, and anastomoses with the 
obturator artery. It next gives off an articular branch, which enters 
the hip-joint through the notch in the acetabulum; and terminates in 
several branches which inosculate with the ischiatie, external cir¬ 
cumflex, aud superior perforating arteries. 
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The Superior perforating artery passes backwards near the lower 
border of the pcctineus, pierces the adductor brevis and magnus near 
the femur, and is distributed to tbe posterior muscles of the thigh; 
inosculating freely with the circumflex and ischiutic a'rterics, aud with 
the branches of the middle, perforating artery. 

The Middle perforating artery pierces the tendons of the adductor 
brevis and magnus, aud is distributed like the superior; inosculating 
with the superior and inferior perforantes. From this branch is 
given off the nutritious artery of the femur. 

The Inferior perforating artery is given off below' the adductor 
brevis, and pierces the tendon of the adductor magnus, supplying it 
and the flexor muscles, aud inosculating with the middle perforating 
artery above, and with the articular branches of the popliteal below'. 
It is through the medium of these branches that the collateral circu¬ 
lation is maintained in the limb after ligature of the femoral artery. 

The Muscular branches are given off by the femoral artery 
throughout the whole of its course. They supply the muscles iu 
immediate proximity with the artery, particularly those of the 
anterior aspect of the thigh. One of these branches, larger than 
the rest, arises from the femorqLjpimediatcly below the origin of the 
profunda, and passing outwards bid,ween the rectus aud sartorius, 
divides into branches, which are distributed to all the muscles of the 
anterior aspect of the thigh. This- may be named the superior 
muscular artery. 

The Anaslomotira. magna arises from tbe femoral while iu the ten¬ 
dinous canid formed by the adductors and vastus interims. It runs 
along the tendon of the adductor magnus to the inner condyle, iu 
company with the saphenous nerve, and inosculates with the superior 
internal articular artery; some of its branches are distributed to the 
vastus internus muscle and crurcus, and terminate by anastomosing 
with the branches of the external circumflex aud superior external 
articular artery. 


POPLITEAL ARTERY. 

The popliteal artery (Fig. 133) commences from the termination 
of the femoral at the opening in the adductor magnus muscle, and 
passes obliquely outwards through the middle of the popliteal space 
to the lower border of the poplitcus muscle, where it divides into the 
anterior and posterior tibial artery. 

Relations. —In its course downwards it rests on the femur, then on 
the posterior ligament of the knee-joint, then on the fascia covering 
the popliteus muscle. Superficially it is in relation with the semi¬ 
membranosus muscle, next with a quantity of fat which separates it 
from the deep fascia, aud near its termination with the gastrocnemius, 
plantaris, and soleus; superficial and external to it is the popliteal 
vein, and still more superficial and external, the popliteal nerve. By 
its inner side it is in relation with the semi-membranosus, internal 
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condyle of the femur, and inner head of the gastrocnemius; and by 
its outer side with the biceps, external condyle of the femur, the 
outer head of the gastrocnemius, the plantaris, and the soleus. 


Plan of the relations of the Popliteal Artery. 


Inner Side. 
Semi-membranosus, 
Internal condyle. 
Gastrocnemius. 


Superficially. 

Semi-membranosus, 

Popliteal nerve, 

Popliteal vein, 

Gastrocnemius, 

Plantaris, 

Soleus. 

Outer Side. 
Biceps, 

Popliteal artery. ! External condyle, 
Gastrocnemius, 

I_ 1 Plantaris, 

Sulcus. 

Deeply. 

Femur, 

l.ii^aiuentum posticum Winslowii, 

Popliteal fascia. 


Branches. —The branches of the popliteal artery, are the— 

Superior external articular, Inferior external articular, 

Superior internal articular, Inferior internal articular, 

Azygos articular, Sural. 

The Superior articular arteries; external and internal, wind around 
the femur, immediately above the condyles, to the front, of the knee- 
joiul, anastomosing with each other, with the external circumflex, the 
auastomotira magnn, the inferior articular, and the recurrent of the 
anterior tibia]. The external passes beneath the tendon of the biceps, 
and the internal through an arched opeuing beneath the tendon of the 
adductor magnus. They supply the knee-joint and the lower part of 
the femur, and give branches to the vasti muscles. 

The Azygos articular artery pierces the posterior ligament of the 
joint, the ligamentum posticum Winslowii, and supplies the crucial 
ligaments and synovial membrane. There are, frequently, several 
posterior articular arteries. 

The Inferior articular arteries wind around the head of the tibia 
immediately below the joint, and anastomose with each other, the 
superior articular arteries, and the recurrent of the anterior tibial. 
The external passes beneath the two external lateral ligaments of the 
joint, and the interna] beneath the internal lateral ligament. They 
supply the knee-joint and the heads of the tibia and fibula. 

The Sural arteries (sura, the calf) are two largo muscular branches, 
which are distributed to the two heads of the gastrocnemius muscle. 
Other muscular branches are given off from the upper part of the 
popliteal artery, to supply the hamstring muscles. 



354 


ANTERIOR TIBIAL ARTERY. 



* The anterior aspect of the leg aiul foot, showing the anterior tibial and 
dorsalis pedis arteries, with their branches; the tibialis anticus muscle has 
been removed. 1. The tendon of insertion of the quadriceps extensor 
muscle. '2. The insertion of the ligamentum patella into the lower border 
of the patella. 3. The tibia. 4. The exten£>r propriuspollicis muscle. 5. The 
extensor longus digitorum. 6. The peronei muscles. 7. The inner belly of 
the gastrocnemius and the solcus. 8. The annular ligament beneath which 
the extensor tendons and the anterior tibial artery pass into the dorsum of 
the foot. 9. The anterior tibial artery. 10. Its recurrent branch inosculating 
with (2) the inferior articular, and (1) the superior articular arteries, branches 
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The anterior*tibia] artery passes forwards between the two heads 
of the tibialis posticus muscle, and through the opening in the upper 
part of the interosseous membrane, to the anterior tibial region. It 
then ‘runs down the anterior aspect of the leg to the ankle-joint , 
where it becomes the dorsalis pedis. 

Relations .—In its course downwards it rests upon the interosseous 
membrane (to which it is connected by a little tendinous arch which 
is thrown across it), the lower part of the tibia, and the anterior 
ligament of the joint. In the upper third of its course it is situated 
between the tibialis anticus and extensor longus digitorum, lower 
down between the tibialis anticus and extensor proprius pollicis; and 
just before it reaches the ankle it is crossed by the tendon of the 
extensor proprius pollicis, and becomes placed between that tendon 
and the tendons of the extensor longus digitorum. Its immediate 
relations arc the verue eomites and the anterior tibial nerve, which 
latter lies at lirst to its outer side, and at about the middle of the leg 
becomes placed superficially to the artery. 

Plan of the relations of the Anterior Tibial Artery. 

Front. 


Outer Side. 
Anterior tibial nerve, 
Extensor longus digitorum. 
Extensor proprius pollicis, 
Tendons of the extensor 
longus digitorum. 


Branches .—The branches of the Anterior Tibial Artery are the— 
Recurrent, External malleolar, 

Muscular, Internal malleolar. 

The Recurrent branch passes upwards beneath the origin of the 
tibialis anticus muscle to the front of the knee-joint, upon which it 
is distributed, anastomosing with the articular arteries. 

The Muscular branches are very numerous, they supply the muscles 
of the anterior tibial region. 


Inner Side. 
Tibialis anticus, 
Tendon of the 
extensor pro¬ 
prius pollicis. 


Deep fascia. 

Tibialis anticus. 
Extensor longus digit 
Extensor proprius po 
Anterior tibial nerve 


Anterior tibial 
artery. 


Behind. 

Interosseous membra 
Tibia (KSiver fourth), 
Ankle-^bint. 


of the popliteal. 11. The Internal malleolar artery. 17. The external 
malleolar inosculating with the anterior peroneal artery 12. 13. The dorsalis 
pedis artery. 14. The tarsea and metatarsea arteries; the tarsea is nearest 
the ankle, the metatarsea is seen giving off the interosseee. 15. The dorsalis 
hallucis artery. 16. The communicating branch. 

A A 2 
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The Malleolar arteries are distributed to the ankle-joint; the 
external , passing beneath the tendons of the extensor longus digitoruin 
and peroneus tertius, inosculates with the anterior .peroneal artery 
and with the branches of the dorsalis pedis; the internal, beneath 
the tendons of the extensor proprius pollicis and tibialis anticus, 
inosculates with branches of the posterior tihial and internal plantar 
artery. They supply branches to the ankle-joint. 


The Dorsalis pf.dis artery is continued forward along the 
tihial side of the dorsnm of the foot, from the ankle to the base of 
the metatarsal hone of the great toe, where it divides into two 
branches, the dorsalis hallucis and communicating. 

Relations. —The dorsalis pedis is situated along the outer border 
of the tendon of the extensor proprius pollicis; on its fihular side is 
the innermost tendon of the extensor longus digitoruin, and near its 
termination it is crossed by the inner tendon of the extensor brevis 
digitoruin. It is accompanied by vena; comites, and has the con¬ 
tinuation of the anterior tihial nerve to its outer side. 


Plan of the relations of the Dorsalis Pedis Artery. 
Jn Front. 


Inner Side. 
Tendon of the ex¬ 
tensor proprius 
pollicis. 


Integument, 

Deep fascia, 

Inner tendon of the extensor 
brevis digitorum. 

Outer Side. 

Tendon of the extensor 
longus digitoruin. 
Border of the extensor 
brevis digitorum muscle. 


Dorsalis Pedis 
Artery. 


Behind. 

Bones of the tarsus, with 
their ligaments. 


Branches. —The branches of this artery are the— 

Tarsen, Dorsalis hallucis,—collateral digital. 

Metatarsea,—interosscic. Communicating. 

The Tarsea arches transversely across the tarsus, beneath the ex¬ 
tensor brevis digitorum muscle, and supplies the articulations of the 
tarsal bones and the outer side of the foot; it anastomoses with the 
external malleolar, the peroneal arteries, and the external plantar. 

The Metatarsea forms an arch across the base of the metatarsal 
bones, and supplies the outer side of the foot; anastomosing with the 
tarsea and with the external plantar artery. The metatarsea gives 
off three branches, the interossea, which pass forward upon the 
dorsal interossei muscles, and divide into two collateral branches for 
adjoining toes. At their commencement these interosseous branches 
receive the posterior perforating arteries from the plantar arch, aud 
opposite the heads of the metatarsal bones they are joined by the 
anterior perforating branches from the digital arteries. 
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The Dorsalis hallnets runs forward upon the first dorsal inter¬ 
osseous muscle, and at the base of the first phalanx divides into two 
branches, one of which passes, inwards beneath the tendon of the 
extensor proprifis pollicis, and is distributed to the inner border of 
the great toe, while the other bifurcates for the supply of the adjacent 
sides of the great and second toe. 

The Communicating artery passes into the sole of the foot between 
the two heads of the first dorsal interosseous muscle, and inosculates 
with the termination of the external plantar artery. 

Besides the preceding, numerous branches arc distributed to the 
bones and articulations of the foot, particularly along the inner border 
of the latter. 

POSTERIOR TIBIAL ARTERY. 

The posterior tibinl artery passes obliquely downwards along the 
tihial side of the leg from the lower border of the popliteus muscle to 
the concavity of the os calcis, where it divides into the internal aud 
external plantar artery. 

1idations. —In its course downwards it lies first upon the tibialis 
posticus, next on the flexor longus digitorum, and then on the tibia; 
it is covered in by the intermuscular fascia which separates it abov? 
from the solcus, and below from the deep fascia of the leg and the 
integument. It is accompanied by its vensc comites, and by the pos¬ 
terior tihial nerve, which latter lies at first to its outer side, then 
superficially to it, and again to its outer side. 

Plan of the relations of the Posterior Tihial Artery. 

Superficially. 

Soleus, 

Doep fascia. 

The intermuscular fascia. 

„ _ I Outer Side. 

Posterior Tihial „ . , 

Artery. I Posterior tihial nerve, 

| Vein. 

Deeply. 

Tibialis posticus, 

Flexor longus digitorum, 

Tibia. 

Branches .—The branches of the posterior tibial artery are the— 
Peroneal, Internal calcanean, 

Nutritious, Internal plantar, 

Muscular, Eiternal plantar. 

The Peroneal artery is given off from the posterior tibial at about 
two inches below the lower border of the popliteus muscle; it is 
nearly as large as the anterior tihial artery, aud passes obliquely out¬ 
wards to the fibula. It then runs downwards along the inner border 
of the fibula to its lower third, where it divides into the anterior aud 
posterior peroneal artery. 


Inner Side. 
Vein. 
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Fig. 133 * 



* A posterior view of the leg, showing the popliteal and posterior tibial 
artery. 1. The tendons forming the inner hamstring. 2. Tho tendon of the 
biceps forming t he outer ham^ring. 3. The popliteus muscle. 4. The flexor 
longusdigitorum. ft. The tibialis posticus. (5. The fibula; immediately bclovy 
the figure is the origin of the flexor longus pollicis; the muscle has been 
removed in order to expose the peroneal artery. 7. The peronei muscles, 
longus and brevis. #. The lower part of tho flexor longus pollicis muscle 
with its tendon. 9. The popliteal artery giving olf its articular and muscular 
branches; the two superior articular are seen in the upper part of the 
\>opliteal space passing above the two heads of the gastrocnemius muscle, 
which are cut through near their origin. The two inferior are in relation 
with the popliteus muscle. 10. The anterior tibial artery passing through 
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Relations— The peroneal artery rest9 upon the tibialis posticus 
musele, and is covered in by the soleus, the intermuscular fascia, and 
the flexor longus pollicis, having the iibula to its outer side. 

t 

Plan of the relations of the Peroneal Artery. 

In Front. 

Soleus, 

Intermuscular fascia, 

Flexor longus pollicis. 

i | Outer Side. 

Peroneal Artery. 

] _ | Fibula. 

Behind. 

Tibialis posticus. 

Branches. —The branches of the peroneal artery arc, muscular to 
the neighbouring muscles, particularly to the soleus; nutrient to the 
fibula; and the two terminal branches anterior and posterior peroneal. 

The tinterior peroneal pierces the interosseous membrane at the 
lower third of the leg, and is distributed on the front of the outer 
malleolus, anastomosing with the external malleolar and tarsal artery. 
This branch is very variable in size. 1 

The posterior peroneal continues onwards along the posterior aspect 
of the outer malleolus to the side of the os calcis, to which and to the 
muscles arising from it, it distributes external calcanean branches. 
It anastomoses with the anterior peroneal, tarsal, external plantar, 
and posterior tibial artery; with the lallor by means of a small 
transverse branch. 

The Nutritious artery of the tibia arises from the trunk of the 
tibial, frequently above the origin of the peroneal, and proceeds to the 
nutritious canal, which it traverses obliquely from below upwards. 

The Muscular branches of the posterior tibial artery arc distributed 
to the soleus and to the deep museles on the posterior aspect of the 
leg. One of these branches is deserving of notice, a recurrent branch , 
which arises from the posterior tibial above the origin of the peroneal 
artery, pierces the soleus, and is distributed upon the inner side of 
the head of the tibia, anastomosing with the inferior internal articular. 

The Internal calcanean branches, three or four in number, proceed 
from the posterior tibial artery immediately before its division; they 
arc distributed to the inner side of the os calcis, to the integument, 
and to the muscles which arise from its inner tuberosity, and anasto¬ 
mose with the external calcanean branches, and with all the neigh¬ 
bouring arteries. 


the angular interspace between the two heads of the tibialis posticus muscle. 
II. The posterior tibial artery. 12. The relative position of the tendons and 
artery at the inner ankle from within outwards, previously to their passing 
beneath the internal annular ligament. 13. The peroneal artery, dividing, a 
little below the number, into two branches; the anterior peroneal is seen 
piercing the interosseous membrane. 14. The posterior peroneal. 
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PLANTAR ARTERIES. 

Tlic Internal 'plantar artery proceeds from the bifurcation of the 
posterior tibinl at the inner malleolus, and passes along the inner 
border of the. foot between the abductor pollicis and flexor brevis 
digitoruin muscles, supplying the inner border of the foot and great 
toe. 

The External plantar artery , much larger than the internal, passes 
obliquely outwards between the first and second layers of the plantar 
muscles, to the fifth metatarsal space. It then turns horizontally 
i uwards bet ween the second and third layers, to the first metatarsal 
space, where it inosculates with the communicating branch from the 
dorsalis pedis. The horizontal portion of the artery describes a 
slight curve, having the convexity forwards; this is the plantar arch. 


Fig. 131 * 



* The arteries of the sole of the foot; the first and a part of the second 
layer of muscles having been removed. 1. The under and posterior part of 
the <*s calcis; to which the origins of the first layer of muscles remain 
attached. 2. The musculua accessorius. 3. The long llexor tendons. 4. The 
tendon of the pcroncus longus. 5. The termination of the posterior tibial 
artery. (>. The internal plantar. 7. The external plantar artery. 8. The 
plantar arch giving off four digital branches, which pass forwards on the 
interossei muscles. Three of these arteries are seen dividing, hear the 
heads of the metatarsal bones, into collateral branches for adjoining toes. 
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Branches .—The branches of the external plantar artery arc the— 
Muscular, Digital,—anterior perforating. 

Articular, Posterior perforating. 

The Muscular and Articular branches are distributed to the 
muscles in the sole of the foot and to the articulations of the tarsus. 

The Digital branches are four in number: the iirst is distributed 
to the outer side of the little toe; the three others pass forwards to 
the cleft, between the Iocs, and divide into collateral branches, which 
supply the adjacent, sides of the three external toes, and the outer side 
of the second. At the bifurcation of the toes, a small branch is sent 
upwards from each digital artery, to inosculate with the interosseous 
branches of the nictatarscn; these are the anterior perforating 
arteries. 

The Posterior perforating are three small branches which pass 
upwards between the heads of the three external dorsal inlcrossci 
muscles to inosculate with I he arch formed by the metatarsea artery. 

Varieties in the Arteries of the homer Kjrtremity .—The femoral 
artery occasionally divides at Poupart’s ligament into two branches, 
and sometimes into three; the former is an instance of the higl^ 
division of the profunda artery; and in a case of the latter kind which 
occurred during my dissections, the branches were the. profunda, the 
snperhcial femoral, and the internal circumflex artery. Dr. Uuain, in 
his “ Moments of Anatomy,” records an instance of a high division of 
the femoral artery, in which the two vessels became again united in 
the popliteal region. The point of origin of the profunda artery varies 
considerably in different, subjects, being sometimes nearer to and 
sometimes farther from Poupart’s ligament, but more frequently the 
former. The branches of the popliteal artery are very liable to 
variety in size; and in all these cases the compensating principle, so 
constant in the vascular system, is strikingly manifested. When the 
anterior tibial is of small size, the peroneal is large ; and, in place of 
dividing into two terminal branches at the lower third of the leg, 
descends to the lower part of the interosseous membrane, and emerges 
upon the front of the ankle, to supply the dorsum of the foot; or the 
posterior tibial and plantar arteries are large, and the external plantar 
is continued between the heads of the first dorsal interosseous muscle, 
to be distributed to the dorsal surface of the foot. Sometimes the 
posterior tibial artery is small and thread-like; and the peroneal, 
after descending to the ankle, curves inwards to the inner malleolus, 
and divides into the two plantar arteries. If, in this case, the posterior 
tibial be sufficiently large to reach the ankle, it inosculates with the 
peroneal previously to its division. The internal plantar artery some¬ 
times takes the distribution of the external plantar, which is short 
and diminutive, and the latter not unfrequently replaces a deficient 
dorsalis pedis. 

The varieties of arteries are interesting in the practical application 
of a knowledge of their principal forms to surgical operations; iu 
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their transcendental anatomy, as illustrating the normal type of dis¬ 
tribution in animals; or, in many cases, as diverticula permitted by 
Nature, to teach her observers two important principles -.—first, in 
respect to herself, that, however in her means she may indulge in 
change, the end is never overlooked, and a limb is as surely supplied 
by a leash of arteries, various in their course, as by those which we 
arc pleased to consider normal in distribution; and secondly , with 
regard to us, that we should ever be keenly alive to what is passing 
beneath our observation, and ever ready in the most serious operation 
to deviate from our course, and avoid—or give eyes to our knife, that 
it may see—the concealed dangers which it is our pride to be able to 
contend with, and vanquish. 

PULMONARY ARTERY. 

The pulmonary artery arises from the left side of the base of the 
right ventricle in front of the origin of the aorta, and ascends obliquely 
to the under surface of the arch of the aorta, where it divides into the 
right and left pulmonary arteries. Tn its course upwards and back- 
awards it inclines to the left side, crossing the commencement of the 
aorta, and is connected to the under surfucc of the arch by a thick and 
impervious cord, the remains of the ductus arteriosus. 

Relations .—It is enclosed for one-half of its extent by the pericar¬ 
dium, and receives the attachment of the fibrous portion of that mem¬ 
brane by its upper portion. Behind, it rests against the ascending 
aorta; on either side is the appendix of the corresponding auricle with 
a coronary artery; and above, the cardiac ganglion and the remains 
of the ductus arteriosus. 

The Right pulmonary artery passes beneath the arch and behind 
the ascending aorta, and in the root of the lungs divides into three 
branches for the three, lobes. 

The Left pulmonary artery , rather larger than the right, passes in 
front of the descending aorta, to the root of the left lung, to which it 
is distributed. These arteries divide and subdivide in the structure of 
the lungs, and terminate in capillary vessels which form a network 
around the air-passages and cells, and become continuous with the 
radicles of the pulmonary veins. 

Relations .—In the root of the right lung , examined from above 
downwards, the pulmonary artery is situated between the bronchus 
and pulmonary veins, the former being above, the latter below; while 
in the left lung the artery is the highest, next the bronchus, and then 
the veins. On both sides, from before backwards, the artery is 
situated between the veins and bronchi, the former being in front, 
and the hitter behind. 
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CHAPTER YI. 

OF THE VEINS. 


The veins arc the vessels which return the blood to the auricles of 
the heart, after it has been circulated by the arteries through the 
various tissues of the body. They arc much thinner in structure than 
the arteries, so that when emptied of their blood they become 
llattened and collapsed. The veins of the systemic circulation convey 
the dark-coloured and impure or venous Hood from the capillary 
system to the right auricle of the heart, and they are found after 
death to be more or less distended with that iluid. The veins of thj: 
pulmonary cireulatiou resemble the arteries of the systemic circulation 
in containing during life the pure or arterial blood, which they 
transmit from the capillaries of the lungs to the left auricle. 

The veins commence by minute radicles in the capillaries which arc 
everywhere distributed through the textures of the body, and con¬ 
verge to constitute larger and larger branches, till they terminate in 
the main trunks which convey the venous blood directly to the heart. 
In diameter they arc larger than the arteries, and, like those vessels, 
their combined area; would constitute an imaginary cone, whereof the 
apex is placed at the heart, and the base at the surface of the body. 
It follows from this arrangement, that the blood in returning to the 
heart is passing from a larger into a smaller channel, and therefore 
that it increases in rapidity during its course. 

Veins admit of a threefold division into superficial, deep, and 
sinuses. 

The Superficial veins return the Wood from the integument and 
superficial structures, and take their course between the layers of the 
superficial fascia; they then pierce the deep fascia in the most con¬ 
venient and protected situations, and terminate in the deep veins. 
They are unaccompanied by arteries, and are the vessels usually 
selected for venesection. 

The Deep veins are situated among the deeper structures of the 
body, and generally in relation with the arteries; in the limbs they 
arc inclosed in the same sheath with those vessels, and they return 
the venous blood from the capillaries of the deep tissues. In company 
with all the smaller, and idso with the secondary arteries, as the 
brachial, radial, and ulnar in the upper, and the tibial and peroneal iri 
the lower extremity, there arc two veins, placed one on each side of 
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the artery, and named rente comites. The larger arteries, as the 
axillary, subclavian, carotid, popliteal, femoral, &c., are accompanied 
by a single venous trunk. Hiimaff differ from veins in jheir structure; 
and also in their mode of distribution, being confined to especial organs 
and situated within their substance. The principal venous sinuses 
are those of flic dura muter, the diploe, the cancellous structure of 
bones, and the uterus. 

The communications between veins are even more frequent than 
those of arteries, and they take place between the larger as well as 
among the smaller vessels; the venae eomites communicate with each 
other very frequently in their course, by means of short transverse 
branches which pass across from one to the other. These commu¬ 
nications arc strikingly exhibited in the frequent inosculations of the 
spinal veins, and in the various venous plexuses, as the spermatic 
plexus, vesical plexus, &e. The office of these inosculations is very 
apparent, as tending to obviate the obstructions to which the veins 
are particularly liable from the thinness of their coats, and from their 
inability to overcome much impediment by the force of their current. 

Veins, like arteries, are composed of three coats, external or areolo- 
Ijbrous, middle or fibrous, and internal or serous. The external coat 
is firm and strong, and resembles that of arteries. The middle coat 
consists of two layers, an outer layer of contractile fibrous tissue dis¬ 
posed in a circular direction around the vessel, and an inner layer of 
organic muscular fibres arranged longitudinally. This latter re¬ 
sembles the inner layer of the middle coat, of arteries, but is somewhat 
thicker; it is not 'infrequently hypertrophied. The internal coat , as 
in arteries, consists of a striated or fenestrated layer, and a layer of 
epithelium; it is continuous with the intern'd coat of arteries through 
the medium of the lining membrane of the heart on the one hand, 
and through the tapillary vessels on the other. The differences in 
structure, therefore, between art eries and veins, relate to the difference 
of thickness of their component layers, and to the absence of the 
elastic coat in the latter. Moreover, another difference occurs, in the 
presence of valves. The valves of veins are composed of a thin layer 
of fibrous membrane, lined upon its two surfaces by epithelium. The 
segments or Haps of the valves of veins are semilunar in form, and 
arranged in pairs, one upon either side of the vessel; in some 
instances there is but a single flap, which has a spiral direction, and 
occasionally there, are three. The free border of the valvular flaps is 
concave, and directed forwards, so that while the current of blood is 
permitted to flow freely towards t he heart, the valves are distended, 
and the current intercepted, if the stream become retrograde in its 
course. Upon the cardiac side of each valve the vein is expanded into 
two pouches (sinuses), corresponding with the flaps of the valves, 
which give to the distended or injected vein a knotted appearance. 
The valves are most numerous in the veins of the extremities, par¬ 
ticularly in the deeper veins, and they are generally absent in the very 
small veins, and in the veins of the viscera, as in the portal and cere- 
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bra! veins; they are also absent in the large trunks, as in the vena: 
cava!, venue azygos, innominate 1 , anil iliac veins. 

Sinuses are yuious channels, exacted in (he structure of an organ, 
anil lined by the internal coat of the veins; of this structure are the 
sinuses of the dura muter, whose external covering is the fibrous tissue 
of the membrane, and the internal, the serous layer of the veins. The 
external investment of the sinuses of the uterus is the tissue of that 
organ; and that of the bones, the lining membrane of the cells and 
canals. 

Veins, like arteries, arc supplied with nutritious vessels, the vasa 
vasorum; and it is to be presumed that nervous filaments arc dis¬ 
tributed in their coats. 

1 shall describe the veins according to the primary division of 
the body; taking (irst, those of the head and neck ; next., those of the 
upper extremity; then, those of the lower extremity ; and lastly, the 
veins of the trunk. 

VEINS OF THE HEAD AND NECK. 

The veins of the head and neck may he arranged into three groups- 1 - 
viz. 1. Veins of the exterior of the bead. 2. Veins of the diploii 
and interior of the cranium. 3. Veins of the neck. 

The veins of the exterior of the bend arc the— 

Facial, Temporo-maxillary, 

Internal maxillary, Posterior auricular, 

Temporal, Occipital. 

The Facial vein commences on the anterior part of the skull in a 
venous plexus, formed by the communications of the branches of the 
temporal, and descends along the middle line of the forehead, under 
the name of frontal win, to the root of the nose, where it is connected 
with its fellow of the opposite side by a communicating (runk, which 
constitutes the nasal arch. There arc usually two frontal veins, 
which communicate by a transverse inosculation; but sometimes the 
vein is single and bifurcates at the root of the nose, into the two 
angular veius. From the nasal arch, the frontal is continued down¬ 
wards by tile side of the root of the nose, under the name of the 
angular vein; it then passes beucath the zygomatic muscles, and 
becomes the facial vein, and descends along the anterior border of the 
masseter muscle, crossing the body of the lower jaw, by the side of 
the facia] artery, to the subinaxillary gland, and from thence to the 
internal jugular vein, in which it terminates. 

The branches which the facial vein receives in its course arc, the 
supra-orbilal, which joins the frontal vein; the dorsal veins of the 
nose, which terminate in the nasal arch; the ophthalmic, which coin- 
muuicates with the angular vein; the palpebral and nasal, which open 
into the angular vein: a considerable trunk, the alveolar, which 
returns the blood from the spheno-maxillary fossa, from the infra- 
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orbital, palatine, vidian, and spheno-palatine veins, and joins the 
facial beneath the zygomatic process of the superior maxillary bone, 
and the veins corresponding witldhe branches of the facial artery. 

The Internal maxillary vein receives the branches from the zygo¬ 
matic and pterygoid fossic; these arc so numerous and communicate 
so freely as to constitute a pterygoid, plexus. Passing backwards 
behind the neck of the lower jaw, the internal maxillary joins with 
the temporid vein, and the common, trunk resulting from this union 
constitutes the tcmporo-maxiUary rein. 

The Temporal vein commences on the vertex of the head by a 
plcxilbnn network, which is continuous with the frontal, temporal, 
auricular, and occipital veins. The ramifications of this plexus form 
an anterior and a posterior branch which unite immediately above the 
zygoma ; the trunk is here joined by another large vein, the middle 
temporal, which collects the blood from the temporal muscle and 
around the outer segment of the orbit, and pierces the temporal 
fascia near the root of the zygoma. The temporal vein then descends 
between the meatus uuditorius extemus and the condyle of the lower 
jaw, and unites with.the internal maxillary vein, to form the tcinporo- 
maxillary. 

The Temporo-maxillary vein formed by tyc union of the temporal 
and internal maxillary, passes downwards in the substance of the 
parotid gland to its lower border, u^cre it becomes the external 
jugular vein. It receives in its course" the anterior auricular, 
masseteric, transverse facial, and parotid veins, and near its 
termination is joined by the posterior auricular vein. 

The Posterior auricular vein communicates with the plexus of the 
vertex of the head, and descends behind the ear to the temporo- 
maxillary vein, immediately before that vessel merges in the external 
jugular. Tt receives in its course the veins from the external ear and 
the stylo-mastoid vein. 

The. Occipital vein commencing posteriorly in the plexus of the 
vertex of the head, follows the direction of the occipital artery, and 
passing deeply beneath, the muscles of the back part of the neck, 
terminates in the internal jugular vein. This vein communicates 
with the lateral sinus by means of a large branch which passes through 
the mastoid foramen, the mastoid vein. 

VEINS OF THE DIPLOE. 

The diploe of the bones of the head is furnished in the adult with 
irregular sinuses, which arc formed by a continuation of the internal 
coat of the veins into the osseous canals in which they are lodged. 
At the middle period of life these sinuses are confined to the particular 
bones; but in old'age, after the ossification of the sutures, they may 
he traced from one bone to the next. They receive their blood from 
the capillaries supplying the cellular structure of the diploe, and 
terminate externally in the veins of the pericranium, and internally in 
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the veins and sinuses of the dura mater. These veins are separated 
from the bony walls of the canals by a thin layer of medulla. 

CEREBRAL AND CEREBELLAR VEINS. 

The cerebral veins are remarkable for the absence of valves, and 
for the extreme tenuity of their coats. They may be arranged into 
the superficial, and deep or ventricular veins. 

The Superficial cerebral veins are situated on the surface of the 
hemispheres, lying in the grooves formed by the convexities of the 
convolutions. They are named from the position which they may 
chance to occupy upon the surface of this organ, either superior or in¬ 
ferior, internal or external, anterior or posterior. 

The Superior cerebral veins, seven or eight in nnmber on each 
side, pass obliquely forwards, and terminate in the superior longi¬ 
tudinal sinus, in the opposite direction to the course of the stream of 
blood in the sinus. 

The Beep or Ventricular veins commence within the lateral 
ventricles by the veins of the corpora striata and those of the 
choroid plexus, which unite to form the two ventc Galeni. 

The Vena Galeni pass backwards in the structure of the velum 
interposition; and escaping through the fissure of Biclmt, terminate 
in the straight si ups. 

The Cerebellar veins arc disposed, like those of the cerebrum, on 
the surface of the lobes of the cerebellum; they are situated, some 
upon the superior, and some upon the inferior surface, while others 
occupy the borders of the organ. They terminate in the lateral and 
petrosal sinuses. 


SINUSES OF THE DURA MATER. 

The sinuses of the dura mater arc irregular channels, formed by the 
splitting of the layers of that membrane, and lined upon their inner 
surface by a continuation of tha mteranl coat of the veins. They may 
be divided into two groups:—1. Those situated at the upper and 
buck part of the skull. 2. The siuuses at the base of the skuU. The 
former are, the 

Superior longitudinal sinus, Occipital sinuses, 

Inferior longitudinal sinus. Lateral sinuses. 

Straight sinus, 

The Superior longitudinal sinus is situated in the attached margin 
of the falx cerebri, and extends along the middle line of the arch of 
the skull, from the foramen csecum in the frontal, to the inner 
tuberosity of the occipital bone, where it divides into the two lateral 
siuuses. It is triangular in form, is small in front, and increases 
gradually in size as it passes backwards; it receives the superior 
cerebral veins which open into it obliquely, numerous small veins from 
the diploe, and near the posterior extremity of the sagittal suture'the 
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parietal veins, from the pericranium ami scalp. Examined in its 
interior, it presents numerous transverse fibrous bands (trabeculae) 
the chorda* "Willisii, which are stretched across its inferior angle; and 
some small white granular masses, the glandulie Pacchioni; the 
ohlique openings of the cerebral veins, with their valve-like margin, 
are also seen on the walls of the sinus. 

The termination of the superior longitudinal sinus in the two lateral 
sinuses forms a considerable dilatation, into which the straight sinus 
opens from the front, and the occipital sinuses from below. This 
dilatation is named the torcitlar Herophili* and is tlie point of com¬ 
munication of six sinuses, the superior longitudinal, two lateral,'two 
occipital, and the straight. 

Fig. 13. r >. t 



The Inferior longitudinal shins is situated in the free margin of 
the falx cerebri; it is cylindrical in form, and extends from near the 
crista gulli to the anterior border of the tentorium, where it 
terminates in the straight sinus. It receives in its course several 
veins from t he falx. 

* Torcular (a press), from a supposition entertained by the older anatomists 
that the columns of blood, coming in different directions, compressed each 
other at this point. 

t The sinuses of the tipper and hack part of the skull. 1. The superior lon¬ 
gitudinal sinus.. 2,2. The cerebral veins opening into the sinus from behind 
forwards. 3. The falx cerebri. 4. The inferior longitudinal Sinus. 5. The 
straight or fourth sinus. G. The venae Galeni. 7. The torcular Herophili. 
H. The two lateral sinuses, with the occipital sinuses between them. 9. The 
termination of the inferior petrosal sinus of one side. 10. The dilatations 
corresj>ondmg with the jugular fossa;. 11. The internal jugular veins. 
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The Straight or fourth sinus is the sinus of the tentorium; it is 
situated at the line of union of the falx with the teutorium ; is pris- 
moid in form, ayd extends across the tentorium, from the termination 
of the inferior longitudinal sinus to the torcular lTero|)hili. It 
receives the vena? Galeni, the cerebral veins from the inferior part 
of the posterior lobes, and the superior eerebellar veins. 

The Ocei/ii/al sinuses are two canals of small size, situated iu the 
attached border of the falx cerebelli; they commence by several small 
veins around ihe foramen magnum, and terminate by separate 
openings in tbe torcular llcrophili. They not unfrequently com¬ 
municate with the termination of the lateral sinuses. 

The Lateral sinuses, commencing at the torcular TTcrophili, pass 
horizontally outwards, iu the attached margin of (he tentorium, and 
then curve downwards and inwards along the bast; of I he petrous 
portion of the temporal bone, at each side, to the foramina laeera 
posteriora, where they terminate in the internal jugular veins. Each 
sinus rests in its course on the transverse groove of the occipital 
hone, posterior inferior angle of the parietal, mastoid portion of the 
temporal, and again on the occipital bom;. They receive the cerebral 
veins from the inferior surface of the posterior lobes, the inferior, 
eerebellar veins, the superior petrosal sinuses, the mastoid, and pos¬ 
terior condyloid veins, and at their termination, the inferior petrosal 
sinuses. These sinuses are often unequal in size, the right being 
larger than the left. 

'The sinuses of the base, of the skull arc the— 

Cavernous, Superior petrosal. 

Inferior petrosal, 'Transverse. 

Circular, 

The Cavernous sinuses are named from presenting a structure 
similar to that of the corpus cavernosum penis. They are situated 
on each side of the sella turcica, receiving, anteriorly, the ophthalmic 
veins through the sphenoidal fissures, and terminating posteriorly in 
the inferior petrosal sinuses. In the. internal wail of each cavernous 
sinus is the internal carotid artery, accompanied by several filaments 
of the carotid plexus, and crossed by the, sixth nerve; and, in its 
external wall, the third, fourth, and ophthalmic nerves. These 
structures arc separated from the blood flowing through the sinus, by 
the tubular lining membrane. The cerebral veins from the under 
surface of the anterior lobes open into the cavernous sinuses. They 
communicate by means of the ophthalmic with the faeial veins, by 
the circular sinus with each other, and by the superior petrosal with 
the lateral sinuses. 

The Inferior petrosal sinuses arc the continuations of the cavernous 
sinuses backwards along the lower border of the petrofts portion of the 
temporal hone at each side of the base of the skull, to the foramina 
laeera posteriora, where they terminate with the lateral sinuses iu the 
commencement of the internal jugular veins. 

B B 
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TRANSVERSE SINUS. 


The Circular stuns (sinus of Ridley) is situated in the sella turcica, 
surrounding Ihe pituitary gland, and communicating on each side 
with the cavernous sinus. The posterior segment w larger than the 
anterior. 


Fig. 13(».< 



The Superior put rasa! sinuses pass obliquely backwards along t In¬ 
al I ached border of the tentorium, on the upper margin of the petrous 
portion of the temporal bone, and establish a communication between 
the cavernous and lateral sinus at each side. They receive one or two 
cerebral veins from the inferior part of the middle lobes, and a cere¬ 
bellar vein from the anterior border of the. cerebellum. Near the ex¬ 
tremity of the petrous bone these sinuses cross the oval aperture 
which transmits the fifth nerve. 

The Transverse sinus (basilar, anterior occipital) passes transversely 
across the basilar process of the occipital bone, forming a communica¬ 
tion between the. two inferior petrosal sinuses. Sometimes there art- 
two sinuses in this situation. 


* The sinuses of the base of the skull. 1. The ophthalmic veins. 2. The 
cavernous sinus of one side. 3. The circular sinus; the figure occupies the 
position of the pituitary gland in the sella turcica. 4. The inferior petrosal 
sinus, df The transverse or anterior occipital sinus. 6. The superior petrosal 
sinus. 7. The internal jugular vein. 8. The foramen magnum. 9. The 
occipital sinuses. 10. The torcular Hcrophili. 11,* 11. The lateral sinuses. 
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VETNS OF THE NECK. 

The veins of the neck which return the blood from the head are 
l lie— 

External jugular, 1 nl ernal jugular. 

Anterior jugular, Vertebral. 

The External jugular vein is formed by the union of the posterior 
auricular vein with the temporo-mux illary, and commences at the 
lower border of the parotid gland, in front of the sterno-mastoid 
muscle. It descends the neck in the direction of a line drawn from 
the angle of the lower jaw to the middle of the clavicle, crosses the 
sterno-mastoid, and terminates, near the posterior and inferior attach¬ 
ment of that muscle, in the subclavian vein. In its course downwards 
it lies upon the anterior lamella of the deep cervical fascia, which 
separates it from the sterno-mastoid muscle, and is covered in by the 
platysma myoides and superficial fascia. At the root of the neck it 
pierces the deep cervical fascia; it is accompanied, for the upper 
half of its course, by the uuricularis magnus nerve. The branches 
which it receives are the occipital cutaneous and posterior cervical 
cutaneous, and, near its termination, the supra and posterior scapular. 

The external jugular vein is very variable iu size, and is occasionally 
replaced by two veins. In the parotid gland if receives a large, com¬ 
municating branch from the internal jugular vein. 

The Anterior jugular vela is a trunk of variable size, which 
collects the blood from tlic integument and superficial structures on 
the fore part of the neck. It passes downwards along the anterior 
border of the sterno-mastoid muscle, and opens into the subclavian 
vein, near the termination of the external jugular. The two veins 
communicate with each other, and with the external and internal 
jugular vein. 

The Internal jugular vein , formed by the convergence of the lateral 
and inferior petrosal sinus, commences at the foramen lacerum pos- 
terius on each side of the base of the skull, and descends the side of 
the neck, lying, in the first instance, to the outer side, of the internal 
carotid, and then upon the outer side of the common carotid artery 
to tlic root of the neck, where it unites with the subclavian, and con¬ 
stitutes the vena innominata. At its commencement, the internal 
jugular vein is posterior and external to the internal carotid artery 
and eighth and ninth pairs of nerves ; lower down, the vein and artery 
are on the same plane, the glosso-plinryngeal and hypoglossal nerves 
passing forwards between them, the pneumognstric being between and 
behind in the same sheath, and the nervus accessorius crossing ob¬ 
liquely behind the vein. 

The Branches which the internal jugular receives in its course arc, 
the facial, the lingual, the inferior phargngeal, the occipital , and the 
superior and inferior thyroid veins. 

The Vertebral vein descecnds by the side of the vertebral artery in 
bb2 
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VEINS OF THE UPPER EXTREMITY. 


the canal formed by the foramina in the transverse processes of the 
cervical vertebra;, and terminates at the root of the neck in the com¬ 
mencement of the vena innominnta. In the lower part of the vertebral 
canal it frequently divides into two branches, one of which advances 
forwards, while the other passes through the foramen in the transverse 
process of the seventh cervical vertebra, before opening into the vena 
innominata. 

The Branches which it receives in its course arc the posterior con¬ 
dyloid vein, muscular branches, the comical meningo-rachidian veins, 
and near its termination, the superficial and deep cervical veins. 

The Inferior thyroid veins , two, and frequently more in number, 
are situated one on each side of the trachea, and receive the venous 
blood from the thyroid gland. They communicate with each other, 
and with the superior thyroid veins, and form a plexus upon the front 
of the trachea. The right vein terminates in the right vena inno- 
minata, just at its union with the superior cava, and the left in the 
left vena innominata. 

VEINS OP THE UPPER EXTREMITY. 

1 The veins of the upper extremity arc the deep and superficial. 
The deep veins accompany the branches and trunks of the arteries, 
and constitute their vena' comites. The veme eomites of the radial 
and ulnar arteries arc enclosed in the same sheath with those vessels, 
and terminate at the bend of the elbow in the brachial veins. The 
brachial vencc coinitcs arc situated one on each side of the artery, and 
open into the axillary vein ; the axillary becomes the subclavian, and 
the subclavian unites with the internal jugular to form the vena 
innominata. 

The Superficial veins of the fore-arm are the— 

Anterior uluar vein, Cephalic vein, 

Posterior ulnar vein. Median vein, 

Basilic vein, Median basilic, 

Radial vein. Median cephalic. 

The Anterior ulnar vein collects the venous blood from the inner 
border of the hand, and from the vein of the little-finger, vena sal- 
vatella, and ascends the inner side of the fore-arm to the bend of the 
elbow, where it becomes the basilic vein. 

The Posterior tdnar vein , irregular in size, and frequently absent, 
commences upon the inucr border and posterior aspect of the hand, 
and ascending the fore-arm, terminates in front of the inner condyle, 
in the anterior ulnar vein. 

The Basilic vein (/JaeriXiKof, royal, or principal) ascends from the 
common ulnar vein formed by the two preceding, along the inner 
side of the upper arm, and near its middle pierces the fascia;'it then 
passes upwards to the axilla, and becomes the axillary vein. 

The Radial vein commences in the large vein of the thumb, on the 
outer and posterior aspect of the hand, and ascends along the outer 
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herder of the fore-arm to the bend 
of the elbow, where it becomes the 
cephalic vein. 

The Cephalic vein (k the 
head) ascends along the outer side of 
the arm to its upper third ; it then 
enters the groove between the pcc- 
toralis major and deltoid muscle, 
where it is in relation with the de¬ 
scending branch of the thoracico- 
aeromialis artery, and terminates 
beneath the clavicle in the subclavian 
vein. A large communicating branch 
sometimes crosses the clavicle be¬ 
tween the external jugular and this 
vein, which gives it the appearance 
of being derived directly from the 
head—hence its appellation. 

The Median vein is intermediate 
in position between the anterior ultuA* 
and radial veins; it collects the 
blood from the anterior aspect of the 
lore-arm? communicating with the 
two preceding. At the bend of the 
elbow it receives a branch from the 
deep veins, and divides into two 
branches, the median cephalic and 
median basilic. 

The Median cephalic vein, generally the snmllcr of the two, passes 
obliquely outwards, in the groove between the biceps and supinator 
longus, to join the cephalic vein. The branches of the external cuta¬ 
neous nerve pass behind it. 

The Median basilic vein passes obliquely inwards, in the groove 
between the biceps and pronator radii teres, and terminates in the 
basilic vein. This vein is crossed by one or two filaments of the in¬ 
ternal cutaneous nerve, and is separated from the brachial artery by 
the aponeurotic slip given off from the tendon of the biceps. 

* The veins of the fore-arm and bend of the elbow. 1. The radial vein. 
2. The cephalic vein. 3. The anterior ulnar vein. 4. The posterior ulnar 
vein. 5. The trunk formed by their union. 6. The basilic vein, piercing the 
deep fascia at 7. 9. A communicating branch between the deep veins of the 
fore-arm and the upper part of the median vein. 10. The median cephalic 
vein. 11. The median basilic. 12. A slight convexity of the deep fascia, 
foamed by the brachial artery. 13. The process of fascia, derived from the 
tendon of the biceps, which separates the median basilic vein from the 
brachial artery. 14. The external cutaneous nerve, piercing the deep 
fascia, and dividing into two branches, which pass behind the median cephalic 
vein. 15. The internal cutaneous nerve, dividing into branches, which pass 
in front of the median basilic vein. 16. The intercosto-humeral cutaneous 
nerve. 17. The spiral cutaneous nerve, a branch of the musculo-spiral. 
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AXILLARY VEIN. 

The axillary vein is formed by the union of the vena: comitcs of the 
brachial artery with the basilic vein. It lies in front of the artery, 
receives numerous branches from the collateral veins of the branches 
of the axillary artery; and at the lower border of the first rib becomes 
the subclavian vein. 

SUBCLAVIAN VEIN. 

The subclavian vein crosses over the first rib and beneath the 
clavicle, and unites with the internal jugular vein to form the vena 
innominata. It lies at first in front of the subclaviau artery, and 
then in front of the scalenus anticus, which separates it from that 
vessel. The phrenic and pneumogastric nerves pass between the 
artery and vein. The veins opening into the subclavian arc the 
cephalic below the clavicle, and the external and anterior jugulars 
above; occasionally some small veins from the neighbouring parts 
also terminate in it. 

VEINS OF THE LOWER EXTREMITY. 

The veins of the lower extremity are. the deep and superficial. The 
deep veins accompany f lic branches of the arteries in pairs, and form 
the venae comitcs of the anterior anil posterior tibial and peroneal 
arteries. These veins unite in the popliteal region to form a single 
vein of large size:, the popliteal, which successively becomes in its 
course the femoral and the external iliac vein. 

1'OI'LITEAL VEIN. 

The popliteal vein ascends through the popliteal region, lying, in 
flic first instance directly upon the artery, and then getting somewhat 
to its outer side. It receives several muscular and articular branches, 
and the external saphenous vein. The valves in this vein are four or 
live in number. 

FEMORAL VEIN. 

The femoral vein, passing through the opening in the adductor 
magnus muscle, ascends the thigh in the sheath of the femoral artery, 
and entering the pelvis beneath Poupart’s ligament, becomes the 
external iliac vein. In the lower part of its course it is situated on 
the outer side of the artery; it then becomes placed behind that vessel, 
and at Poupart’s ligament, lies to its inner side. It receives the 
muscular veins, and the profunda, and, through the saphenous opening, 
the internal saphenous vein. The valves in this vein are four or live 
in number. 

The I'rofttnda vein is formed by the convergence of the numerous 
small veins which accompany the branches of the artery; it is a vein 
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of large size, lying in front of the profunda artery, and it terminates 
in the femoral at about an inch and a half below Poupurt’s ligament. 

The Superficml veins are the external or short, and the internal or 
long saphenous. 

The External saphenous vein collects the blood from the outer side 
of the foot and leg. It. passes behind the outer ankle, ascends along 
the posterior aspect of t he leg, lying in the groove between the. two 
bellies of the. gastrocnemius muscle, and pierces the deep fascia in the 
popliteal region to join the popliteal vein. 11, receives several eutaueous 
branches in the popliteal region before passing through the deep 
fascia, and is in relation in ils course with the external saphenous 
nerve. 

The Internal saphenous vein commences upon the dorsum and 
inner side of tin*, foot. It ascends in front of the inner ankle, and 
along the inner side of the leg; it the.u passes behind the inner condyle 
of the femur and along the inner side of the thigh to the saphenous 
opening, where it pierces the sheath of the femoral vessels, and ter¬ 
minates in the femoral veiu, at about one inch and a half below 
Ikmpart’s ligament. 

It receives in its course the cutaneous veins of the. leg and thigh* 
and communicates freely witli the. deep veins. At the saphenous 
opening it is joined by tin; superficial epigastric and circumilcxa ilii 
veins, and by the external pudic. The situation of this vein in the 
thigh is not unfrequently occupied by two or cvcu three trunks of 
nearly equal size. 

VEINS OF THE TRUNK. 

The veins of the trunk may be divided into, 1. The superior vena 
cava, with its formative branches. 2. The inferior vena cava, with its 
formative brandies. 3. The azygos veins. 4. 'Hu; vertebral and 
spinal veins. 5. 'Hie cardiac veins. G. The portal vein. 7. The 
pulmonary veins. 

SUPERIOR VENA CAVA, WITH ITS FORMATIVE BRANCHES. 

Fence Innominate. 

The Fence innominate are two large trunks, formed by the uuion 
of the internal jugular and subclavian veiu at each side of the root of 
the neck. 

The Eight vena innominata , about an inch and a quarter in length, 
lies superficially and externally to the arteria innominata, and 
descends almost vertically to unite with its fellow of the opposite side 
in the formation of the superior cava. At the junction of the jugular 
and subclavian veins it receives from behind the ductus lymphaticus 
dexter, and lower down it has opening into it the right vertebral , right 
internal mammary , and right inferior thyroid vein. 

The Left vena innominata , considerably longer than the right, 
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SUPERIOR VENA CAVA. 


Fig. 138 * 



extends almost horizontally 
across the roots of the three 
great arteries arising from the 
arch of the aorta, to the right 
side of the mediastinum, where 
it unites with the right vena 
innominata, to constitute the 
superior cava. 

It is in relation in front 
with the left sterno-clavicular 
articulation and the first piece 
of the sternum. At its com¬ 
mencement it receives the 
thoracic duet which opens into 
it from behind, and in its 
course is joined by the left 
vertebral , left inferior thyroid , 
left mammary , and by the 
superior intercostal vein. It 
also receives some small veins 
from the mediastinum and 
thymus gland. There are no 
valves in the venae innominata). 

SUPERIOR VENA CAVA. 

The superior cava is a short 
trunk about three inches in 
length, formed by the junction 
of the two venae innominata). 
Itiidescends perpendicularly on 
the right side of the medias¬ 
tinum, and entering the peri¬ 
cardium terminates in the upper 
part of the right auricle. 

It is in relation in front 
with the thoracic fascia, re¬ 
mains of the thymus gland, 
and pericardium; behind with 
the right pulmonary artery, 


* The veins of the trunk and neck. 1. The superior vena cava. 2. The 
left vena innominata. 3. The right vena innominata. 4. The right sub¬ 
clavian vein. ft. The internal jugular vein. 6. The external jugular. 7. The 
anterior jugular. 8. The inferior vena cava. 9. The external iliac vein. 
10. The internal iliac vein. 11. The common iliac veins; the small vein 
between these is the vena sacra media. 12, 12. Lumbar veins. 13. The 
right spermatic vein. 14. The left spermatic, opening into the left renal 
vein. 15. The right renal vein. 1G. The trunk of the hepatic veins. 17. The 
greater vena azygos, commencing interiorly in the lumbar veins. 18. The 
lesser vena azygos, also commencing in the lumbar veins. 19. A branch of 
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anil right superior pulmonary vein; internally with the ascending 
aorta; externally with the right phrenic nerve, and right lung. 
Immediately before entering the pericardium it receives the vcua 
azygos major. 

INFERIOR VENA CAVA, WITH ITS FORMATIVE BRANCHES. 

Iliac Veins. 

The External iliac vein lies to the inner side of the corresponding 
artery at the os pubis; but gradually gets behind it as it passes 
upwards along the brim of the pelvis, and terminates opposite the 
sacro-iliac symphysis by uniting with the internal iliac, to form the 
common iliac vein. Immediately above 1’oupart’s ligament it re¬ 
ceives the epigastric and eircumflexa ilii veins; it has no valves. 

The Internal iliac vein is formed by vessels which correspond with 
the branches of the internal iliac artery; it receives the returning 
blood from the gluteal, ischiatic, internal pudic, and obturator veins, 
externally to the pelvis; and from the vesical and uterine plexuses 
within the pelvis. The vein lies to the inner side of the internal, 
iliac artery, and terminates by uniting with the external iliac vein, to 
form the common iliac. 

The Vesical and prostalic plexus is an important plexus of veins 
which surrounds the neck and base of the bladder and prostate 
gland, and receives its blood from the great, dorsal vein of the penis 
aud the veins of the external organs of generation. It is retained in 
connexion with the sides of the bladder by a reflection of the pelvic 
fascia. 

The TJterine plexus is situated around the vagina, and upon the 
sides of the uterus, between the two layers of the broad ligaments. 
The veins forming the vesical and uterine plexus are peculiarly 
subject to the production of plilebolites. 

The Common iliac v/dns are formed by the union of the external 
and internal iliac vein on each side of the pelvis. The right common 
iliac, shorter than the left, ascends obliquely behind the corresponding 
artery; and upon the iutervertebral substance between the fourth 
and fifth lumbar vertebra;, unites with the vein of the opposite side, 
to form the inferior cava. The left common iliac, longer and more 
oblique than the right, ascends behind and a little internally to the 
corresponding artery, and passes beneuth the right common iliac 
artery, near its origin, to unite with the right vein in the formation 
of the inferior vena cava. The right common iliac vein has no 
branch opening into it; the left receives the vena sacra media. 
These veins have no valves. 

communication with the left renal vein. 20. The termination of the lesser 
in the greater vena azygos. 21. The superior intercostal vein; communi¬ 
cating interiorly with the lesser vena azygos, and terminating superiorly in 
the left vena lnnomlnata. 
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JNFEBIOR VENA CAVA. 

The inferior vena cava is formed by the union of fhc two common 
iliac veins, upon the intervertebral substance between the fourth and 
fifth lumbar vertebra. It ascends along the front of the vertebral 
column, on the right side of the abdominal aorta, and passing through 
the fissure in the posterior border of the liver and the quadrilateral 
opening in the tendinous centre of the diaphragm, terminates iu the 
inferior and posterior part of the right auricle. There are no valves 
in til is vein. 

It. is in relation from below upwards' in front with the mesentery, 
transverse duodenum, portal vein, pancreas, and liver, which latter 
nearly and sometimes completely surrounds it; behind it rests on the 
vertebral column and right, eras of the diaphragm, from which it is 
separated by the right renal and right lumbar arteries; to the right 
it has the peritoneum and sympathetic nerve; and to the lift the, aorta. 

The Branches which the inferior cava receives in its course, are 
the— 

, Lumbar, Supra-rcnal, 

Right spermatic, Tlircnic, 

Renal, Hepatic. 

The Lumbar veins, three or four in number on each side, collect 
the venous blood from the muscles and integument of the loins, and 
from the spinal veins: the left are longer than the right on account 
of the position of the vena cava. 

The Jtii/ht spermatic vein is formed by the two veins which return 
the blood from the venous plexus situated in the spermatic cord. 
These veins follow the course of the spermatic artery, and unite to 
form the single trunk which opens into the inferior vena cava. The 
left spermatic vein terminates in the left renal vein. 

The Ovarian veins represent the spermatic veins of the male, and 
collect Die veuous blood from the ovaries, round ligaments, and 
Fallopian tubes, and communicate with the uterine sinuses. They 
terminate as in the male. 

The Renal or emvhjeul veins return the blood from the kidneys; 
their branches are situated i n front of the divisions of the renal arteries, 
and the left opens into the vena cava somewhat higher than the 
right. The l/ft is longer than the right in consequence of the 
position of the vena cava, and crosses the aorta immediately below 
the origin of the superior mesenteric artery. It receives the left 
spermatic vein, which terminates in it at right angles: hence the 
more frequent occurrence of varicocele on the left than on the right 
side. 

The Siipra-renal reins terminate partly in the renal veins, and 
partly in the inferior vena cava. 

The Phrenic veins return the blood from the ramifications of the 
phrenic arteries; they open into the inferior cava. 
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The Hepatic veins form two principal trunks and numerous smaller 
veins which open into the inferior cava, while that vessel is situated 
in the posterior border of the liver. The hepatic veins commence in 
the liver by minute venules, the intralobular veins, in the centre of 
each lobule,; these pour their blood into larger vessels, the sublobular 
veins; and the sublobular veins constitute, by their convergence and 
union, the hepatic trunks, which terminate in the inferior vena cava. 

AZYGOS VEINS. 

The azygos veins (fig 138) form a system of communication 
between the superior and inferior vena cava, and serve to return the 
blood from that part of the trunk of the body in which those vessels 
arc deficient, ou account of their connexion with the heart. This 
system consists of three vessels, the 

Vena azygos major, 

Vena azygos minor, 

Superior intercostal vein. 

The Vena azygos major commences in the lumbar region by a* 
communication witli the lumbar veins; sometimes it is joined by 
a branch directly from the inferior vena cava, or by one from the 
renal vein. Jt passes through the aortic opening in the diaphragm, 
and ascends along the right side of the vertebral column to the third 
dorsal vertebra, where it arches forwards over the. right bronchus, and 
terminates in the superior cava. It receives all the iutcreostal veins 
of the right side, the vena azygos minor, and the bronchial veins. 

The Vena azygos minor commences in the lumbar region, on the 
left side, by a communication with the lumbar or renal veins. It 
passes beneath the border of the diaphragm, and, ascending along the 
left side of the vertebral column, crosses the fifth or sixth dorsal 
vertebra to open into the vena azygos major. It receives the six or 
seven lower intercostal veins of tins left side. The jizygos veins have 
no valves. 

The Superior intercostal vein is the trunk formed by the union of 
the five or six upper intercostal veius of the left side. It communi¬ 
cates below with the vena azygos minor, and ascends to terminate in 
the left vena innominata. 

VERTEBRAL AND SPINAL VEINS. 

The numerous venous plexuses of the vertebral column and spinal 
cord may be arranged into three groups.-— 

Dorsi-spinal. 

Men iugo-rach i dian, 

Medulli-spinal. 

The Horsi-spinal veins form a plexus around the spinous, trans¬ 
verse, and articular processes, and arches of the vertebra;. They 
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receive the returning blood from the dorsal muscles and surrounding 
structures, and transmit it, in part to the mcningo-rachidian, and in 
part to the vertebral, intercostal, lumbar, and sacral veins. 

The Menitii/o-racliidian veins are situated between the theca verte- 
bralis and the vertebra;. They communicate freely with each other by 
means of a complicated plexus. 1 n front they form two longitudinal 
trunks, (longitudinal sjjitial sinvses,) which extend the whole length 
of the column on each side of the posterior common ligament, and 
are joined on the body of each vertebra by transverse tranks, which 
pass beneath the ligament, and receive the large basi-vcrtebral veins 
from the interior of each vertebra. The mcningo-rachidian veins 
communicate superiorly through the anterior condyloid foramina with 
the internal jugulars; in the neck they pour their blood into the 
vertebral veins; in the thorax, into the intereostals; and in the loins 
and pelvis into the lumbar and sacral veins, the communications being 
established through the intervertebral foramina. 

The ileduHi-spimrt veins arc situated between the pia mater and 
arachnoid ; they communicate freely with each other to form plexuses, 
and send branches through the intervertebral foramina with each of 
‘the spinal nerves, to join the veins of the trunk. 

CARDIAC VEINS. 

The veins returning the blood from the substance of the heart, are 
the— 

Great, cardiac vein, Anterior cardiac veins. 

Posterior cardiac veins, Vena; Thcbesii. 

The Great Cardiac vein (coronary') commences at the apex of the 
heart, and ascends along the anterior ventricular groove to the base 
of the ventricles ; it then curves around the left auriculo-vcntrieular 
groove to the posterior part of the heart., where it terminates in the 
right auricle. It receives in its course the left cardiac veins from the 
left auricle and ventricle, and the posterior cardiac veins from the 
posterior ventricular groove. 

The Posterior cardiac vein, frequently two in number, commences 
also at the apex of the heart,, and ascends along the posterior ventri¬ 
cular groove, to terminate in the great cardiac vein. It receives the 
veins from the posterior aspect of the two ventricles. 

The Anterior cardiac veins collect the, blood from the anterior 
surface of the right ventricle; one larger than the rest runs along the 
right border of the heart and joius the trank formed by these veins, 
which curves around the right auriculo-vcntrieular groove, to termi¬ 
nate in the great cardiac vein near its entrance into the right 
auricle; others cross the groove, and open directly into the auricle. 

The Vena Thcbesii arc numerous minute venules which convey the 
venous blood directly from the substance of the heart into its four 
cavities. Their existence is denied by some anatomists. 
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PORTAL SYSTEM. 

The portal system is composed of four large veins which return the 
blood from the ciiylopoietic viscera; they are the— 

Inferior mesenteric vein. Splenic vein, 

Superior mesenteric veiu, Gastric veins. 

'Hie Inferior mesenteric vein receives its blood from the rectum by 
means of the htcmorrhoidal veins, and from the sigmoid flexure and 
descending colon, and ascends behind the transverse duodenum and 
pancreas, to terminate in the splenic vein. Tts hacmorrhoidal branches 



* The portal vein. 1. The inferior mesenteric vein; it is traced by means 
of dotted lines behind the pancreas (2) to terminate in the splenic vein (3). 
4. The spleen. 5. Gastric veins, opening into the splenic vein. 0. The 
superior mesenteric vein. 7. The descending portion of the duodenum. 
8. Its transverse portion, which is crossed by the superior mesenteric vein 
und by a part of the trunk of the superior mesenteric artery. 9. The portal 
vein. 10. The hepatic artory. 11. The ductus communis choledochus. 

12. The division of the duct and vessels at the transverse fissure of the livor. 

13. The cystic duct leading to the gall bladder. 
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inosculate with branches of the internal iliac vein, and thus establish 
a communication between the portal and general venous system. 

The Superior mesenhrie rein is formed by branches which collect 
the venous blood from the capillaries of the superior mesenteric artery; 
they constitute by their junction a large trunk, which ascends by the 
side of the corresponding artery, crosses the transverse duodenum, 
and unites behind the pancreas with the splenic in llie formation of 
the portal vein. 

The Splenic vein commences in the structure of the spleen, and 
quits that, organ by several large veins; it is larger than the splenic 
artery, and perfectly straight in its course. It passes horizontally 
inwards behind the pancreas, and terminates near its greater end by 
uniting with the suprrior mesenteric and forming the portal vein. It 
receives in its course the gastric and pancreatic veins, and near its 
termination the inferior mesenteric vein. 

The Gastric reins correspond with t lie gastric, gastro-epiploic, and 
vasa hrevia arteries, and terminate in the sjdenie vein. 

The Vena roit’p.n, formed by the union of the splenic and superior 
mesenteric vein behind the pancreas, ascends through the right border 
► of the lesser omentum to the transverse lissure of the liver, where it 
divides into two branches, one for each lateral lobe. In the right 
border of the lesser omentum it is situated behind and between the 
hepatic artery and ductus communis rholedochus, and is surrounded 
hv the hepatic plexus of nerves and lymphatics. At the transverse 
fissure each primary branch divides into numerous secondary branches 
which ramify through flu' portal canals, and give off vngiual and inter¬ 
lobular veins, and the latter terminate, in tin: lobular venous plexus of 
the, lobules of the liver. The portal vein within the liver receives the 
venous blood from the capillaries of the hepatic artery. 

CULMONAltY VEINS. 

The pulmonary veins, four in number, return the arterial blood from 
the lungs to the left auricle of the heart; they differ from the veins 
in general, in the area of their cylinders being very little larger than 
that of the corresponding arteries, and in accompanying singly each 
branch of the pulmonary artery. They commence in the capillaries 
upon the parictes of the intercellular passages and air-cells, and unite 
to form a siugle trank for each lobe. The vein of the middle lobe of 
the right lung unites with the superior vein so as to form the two 
trunks which open into the left auricle. Sometimes they remain 
separate, and then there arc three pulmonary veins on the right side. 
The right pulmonary veins pass behind the superior vena cava to the 
left auricle, and the left behind the pulmonary artery; they both 
pierce the pericardium. Within the lung the brunches of the 
pulmonary veins are behind the bronchial tubes, and those of the 
pulmonary artery in front; but at the root of the lungs the veins are 
in front, next the arteries, and then the bronchi. There are no 
valves in the pulmonary veins. 
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CHAPTER VII. 


OF THE LYMPHATICS. 


The lymphatic vessels, or absorbents, have received their double 
appellation, from certain phenomena which they present; the former 
name being derived from the appearance of the limpid Ituid (lymplia, 
water) which they convey ; and the latter from their supposed pro¬ 
perty of absorbing foreign substances into the system. They are 
minute, delicate, and transparent vessels, remarkable for their general 
uniformity of size, for a knotted appearance which is due to the 
presence of numerous valves, for the frequent dichotomous divisions 
which occur in their course, and for their division into several branches* 
immediately before entering a gland. Their office is to collect the 
products of digestion and the detrita of nutrition, and convey them 
into the venous circulation near the heart. 

Lymphatic vessels commence in-a delicate network which is dis¬ 
tributed on the cutaneous surface of the body, on the various surfaces 
of organs aud throughout their internal structure; and from this 
in twork the lymphat ic vessels proceed, nearly in straight lines, in a 
direction towards the root of the neck. In their course they are in¬ 
tercepted by numerous, small, spheroid or oblong or llatteued bodies, 
lymphatic i'/lands . The lymphatic vessels entering these glands are 
termed rasa iifereutia or afferentia, and those which quit them, vasa 
r/frrt’aiia. The vasa inferentia vary in number from two to six, they 
divide at the distance of a few lines from the glaml into several 
.-mailer vessels, and enter it by one of the flattened surfaces.* The 
vasa cflerentia escape from the gland on t he opposite, but not unfre- 
qucutly on the same surface; they consist, like the vasa inferentia 
at their junet ion with the gland, of several small vessels which unite 
after a course of a few lines to form from one to three trunks, often 
twice as large as the vasa inferentia. 

Lymphatic vessels admit of a threefold division, into superficial, 
deep, and lactcals. The superficial lymphatic vessels, on the surface 
of the body, follow the course of the veins, aud pierce the deep fascia 
in eonvtnient situations, to join the deep lymphatics. On the sur¬ 
face of organs they converge to the nearest lymphatic trunks. The 
superficial lymphatic glands are placed in the most protected situations 

* 

* See Mr. Lane’s article on the “ Lymphatic System,” in the Cyclopaedia 
of Anatomy and Physiology. 
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of the superficial fascia, as in the hollow of the ham and groin in the 
lower extremity, and on the inner side of the arm in the upper 
extremity. 

The deep lymphatics, fewer in number and somewhat larger than 
the superficial vessels, accompany the deeper veins; those from the 
lower parts of the body converging to the numerous glands seated 
around the iliac veins and inferior vena cava, and terminating in «. 
large trunk situated on the vertebral column, the thoracic duet. 
From the upper part of the trunk of the body on the left side, and 
from the left side, of the head and neck, they also proceed to the 
thoracic duct. Those on the right side of the head and neck, right 
upper extremity, and right side of the thorax, form a distinct duct 
which terminates at the point of junction of the subclavian with the 
internal jugular vein on the right side of the root of the neck. 

'Hie lacleals are the lymphatic vessels of the small intestines; they 
hftve received their distinctive appellation from conveying the milk- 
like product of digestion, the chyle, to the great centre of the lympha¬ 
tic system, the thoracic duct. They arc situated in the mesentery, 
and pass through the numerous mesenteric glands in their course. 

* Lymphatic vessels are very generally distributed through the animal 
tissues; there are, nevertheless, certain structures in which they have 
never been detected ; for example, the brain and spimd cord, the eye, 
bones, cartilages, tendons, the membranes of the ovum, the umbilical 
cord, and the placenta. The anastomoses between these vessels are 
less frequent than between arteries and veins; they are effected by 
means of vessels of equal size with the vessels which they connect, 
and no increase of calibre results from their junction. _ The lymphatic 
vessels are smallest in the neck, larger in the upper extremities, and 
larger still in the lower limbs. 

For the purpose of effect ing the movement of their fluids in a proper 
direction, lymphatic vessels are furnished with valves, and it is to 
these that the appearance of constrictions around the cylinders of the 
vessels, at short distances, is due. Like the valves of veins, the valves 
of lymphatic vessels are each composed of two semilunnr flaps attached 
by their convex border to the sides of the vessel and free by their 
concave border. This is the general character of the valves, but, as 
in veins, there are exceptions in their form and disposition; some¬ 
times one flap is so small as to be merely rudimentary, while the other 
is large in proportion; sometimes the flap runs all the way round 
the tube, leaving a central aperture which can only be closed by a 
contractile power in the valve itself; and sometimes instead of being 
circular the aperture is elliptical, and the arrangement of the flaps 
like that of the ileo-coccal valve.* These peculiarities are most fre¬ 
quently met with at. and near the anastomoses of the lymphatic 
vessels. The valves occur most numerously near the lymphatic 
glands; next in frequency they arc found in the neck and upper 


* Mr. Lane, loc. cit. 
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extremities where the vessels arc small, and least numerously in the 
lower limbs where the lymphatics are larger. In the thoracic duct 
an interspace of, two or three inches frequently occurs between the 
valves. Connected with the presence of valves in the lymphatic ves¬ 
sels, are two lateral dilatations or pouches, analogous to the valvular 
sinuses of veins. These sinuses are situated on the c'ardiac side of the 
valves; they receive the valves when the latter are thrown back by 
the current of the lymph ; and when reflux occurs, they become dis¬ 
tended with a body of fluid which makes pressure on the flaps. 
These pouch-like dilatations and the constrictions corresponding with 
the line of attachment of the convex borders of the flaps are the cause 
of the knotted appearance of distended lymphatic vessels. 

Like arteries and veins, lymphatic vessels are composed of three 
coats, external, middle, and internal. The external coat is nreolo- 
fibrous, like that of blood-vessels; it is thin, but very strong! and 
serves to connect the vessel to surrounding tissues, at the same time 
that it forms a protective covering. The middle coat is thin and 
elastic, and consists of a layer of longitudinal libres analogous to those 
of the innermost layer of the middle coat of arteries and veins. Some 
few circular fibres may be seen externally to these in the larger lvm-» 
phntic vessels. The internal coat is inelastic and more liable to rup¬ 
ture than the other coats. It is a serous layer continuous with the 
lining membrane of the veins, and invested by an epithelium. The 
valves are composed of a very thin layer of fibrous tissue coated on its 
two surfaces by epithelium. 

The lymphatic glands (conglobate, absorbent) arc small oval and 
somewhat flattened or rounded bodies, composed of a plexus of minute 
lymphatic vessels, associated with a plexus of blood-vessels, and en¬ 
closed in a thin capsule of areolar tissue. When examined on the 
surface they are seen to have a lobulatcd appearance, while the face of 
a section is cellular from the division of the numberless convolutions 
which are formed by the lymphatic vessels within its substance. The 
colour of the glands is a pale pink, excepting those of the lungs, the 
bronchial glands, which in the adult arc more or less mottled with 
black, aud" are sometimes filled with a black pigment. Lymphatic 
glands are larger in the young subject than in the adult, and are 
smallest in old age; they, as well as their vessels, are supplied with 
arteries, veins and nerves, like other structures. 

1 sludl describe the lymphatic vessels and glands according to the 
arrangement adopted for the veins, commencing with those of the 
head and neck, and proceeding next to those of the upper extremity, 
lower extremity, and trunk. 

LYMPHATICS OF THE HEAD AND NECK. 

The Superficial lymphatic glands of the head and face are small, 
few iu number, and isolated ; they are, the occipital, which are situated 
near the origin of the occipito-frontalis muscle; posterior auricular, 
c c 
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behind the car; parotid, in the parotid gland j zygomatic, in the 
zygomatic fossa; buccal, upon the buccinator muscle; and sub- 
maxillary, beneath the margin of the lower jaw. Tjiere arc no deep 
lymphatic glands within the cranium. 

The Superficial cervical lymphatic glands arc few in number and 
small; they are situated in the course of the external jugular vein, 
between the sterno-mastoid and trapezius muscles, at the root of the 
neck, and about the larynx. 

The Deep cervical glands (glandulte concatenate) are numerous 
and of large size; they are situated around the internal jugular vein 
and sheath of the carotid arteries, by the side of the pharynx, oeso¬ 
phagus, and trachea, and extend from the base of the skull to the root 
of the nock, where they are in conirnguication with the lymphatic 
vessels and glands of the thorax. 

The Superficial lymphatic vessels of the head and face are disposed 
in three groups ; occipital, which take the course of the occipital vein 
to the occipital and deep cervical glands : temporal, which follow the 
branches of the temporal vein to the parotid and deep cervical glands; 
and facial, which accompany the facial vein to the submaxillary 
lymphatic glands. 

The 1jeep lymphatic vessels of the head arc the meningeal and 
cerebral; the former arc situated in connexion with the meningeal 
veins, and escape through foramina at the base of the skull, to join 
the deep cervical glands. The cerebral lymphatics, according to 
Fohmtum, are situated on the surface of the pia mater, none having 
as vet been discovered in the substance of the brain. They pass most 
probably through the foramina at the base of the skull, to terminate 
in the deep cervical glands. 

The Deep lymphatic vessels of the face proceed from the nasal 
fossm, mouth, and pharynx, and terminate in the snbmaxillary and 
deep cervical glands. 

The, Superficial and deep cervical lymphatic vessels accompany the 
jugular veins, passing from gland to gland ; at the root of the neck 
they communicate with the thoracic lymphatic vessels, and terminate, 
on the right side, in the ductus lymphaticus dexter, and, on the left, 
in the thoracic duct, near its termination. 

LYMPHATICS OF THE UPPED EXTREMITY. 

The Superficial lymphatic glands of the arm are not more than 
four or live in number, and of very small size. One or two arc 
situated near the median basilic and cephalic veins, at the bend of 
the elbow; and one or two near the basilic vein, on the inner side of 
the upper arm, immediately above the elbow. 

The Deep glands in the fore-arm are excessively small and infre¬ 
quent ; two or three may generally he found in the course of the 
radial and ulnar vessels. In the upper arm there is a chain of small 
glands, accompanying the brachial artery. 
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The Axillary glands arc numerous and of large size. Some art.* 
closely adherent to the vessels, others are dispersed in the loose areolar 
tissue of the nvlln, and a small chain may he observed extending 
along the lower border of the pectoral is major to the mammary gland. 
Two or three subclavian glands arc situated beneath the clavicle, and 
serve as the medium of communication between the axillary and dee]) 
cervical lymphatic glands. 

The Superficial lymphatic vessels of the upper extremity commence 
upon the lingers and take their course along the fore-arm to tin; bend 
of the elbow. The greater part reach their destination bypassing 
along the dorsal surface of the liugcrs, wrist, and fore-arm, and then 
curving around the borders of the latter; but some tew are met with 
in the palm of the hand, which take the direction of the median vein. 
At the bend of the elbow the lymphatics arrange themselves into two 
groups; an internal and larger group, which communicates with a gland 
situated just above the inner condyle, and then accompanies the basilic 
vein upwards to the axilla to enter the axillary glands ; ami a small 
group which follows the course of the cephalic vein. Several of the 
vessels of this group cross the biceps muscle at its upper part to 
enter the axillary glands, while the remainder, two or three in« 
number, ascend with the cephalic vein in the interspace of the deltoid 
and pectoralis major; these hitter usually join a small gland in this 
space, and then cross the pectoralis minor muscle to become con¬ 
tinuous with the subclavian lymphatics. 

Besides the lymphatic vessels of the arm, the axillary glands receive 
those from the integument of the chest, its anterior, posterior, and 
lateral aspect, and the lymphatics of tin; mammary gland. 

The Deep lymphatics accompany the vessels of the upper extremity, 
and communicate occasionally with the superficial lymphatics. They 
enter the axillary and subclavian glands, and, at the root of the neck, 
terminate on the left side in the thoracic duet, and on the right side 
in the ductus lympkaticus dexter. 

LYMPHATICS OF THE LOWER EXTREMITY. 

The Superficial lymphatic glands of the lower extremity arc those, 
of the groin, the inguinal ; and one or two situated in the superficial 
fascia of the posterior aspect of the thigh, just above the popliteal 
region. 

The Inguinal glands are divisible into two groups; a superior 
group of small size, situated along the line of Poupart’s ligament, and 
receiving the lymphatic vessels from the parietes of the abdomen, 
gluteal region, perineum, and genital organs; and an inferior group 
of larger glands clustered around the internal saphenous vein near its 
termination, and receiving the superficial lymphatic vessels from the 
lower extremity. 

The deep lymphatic glands are the anterior tibial> popliteal , deep 
inguinal , gluteal , and ischiatic. 

c c 2 
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The Anterior tibial is generally a single gland, placed on the inter¬ 
osseous membrane, by the side of the anterior tibial artery in the 
upper part of its course. , 

The Popliteal (/lands, four or five in number, and small, arc em¬ 
bedded in the loose areolar tissue and fat of the popliteal space. 

The Peep inguinal glands, less numerous and smaller than the 
superficial, are situated near the femoral vessels in the groin, beneath 
the fascia lata. 

The Gluteal and ischialic glands are placed near the vessels of 
that name, above and below the pyriformis muscle at the great 
ischialic foramen. 

The Superficial lymphatic vessels arc divisible into two groups, in¬ 
ternal and external; the internal and principal group, commencing 
on the dorsum and inner side of the foot, ascend the leg by the side 
of the infernal saphenous vein, and passing behind the inner condyle 
of the femur, follow the direction of that vein to the groin, where 
they join the saphenous group of superficial inguinal glands. The 
greater part of the efferent vessels from these glands pierce the cri¬ 
briform fascia of the saphenous opening and the sheath of the femoral 
•vessels, to join the lymphatic gland situated in the femoral ring, 
which serves to establish a communication between the lymphatics 
of the lower extremity and those of I he trunk. The other efferent 
vessels pierce the fascia lata to join the deep glands. The vessels 
which pass upwards from the outer side of the dorsum of the foot, 
ascend along the outer side of the leg, and curve inwards just below 
the knee, to unite with the lymphatics of the inner side of the thigh. 
The external group consists of a few lymphatic vessels which 
commence on the outer side of the foot and posterior part, of tin- 
ankle, and accompany the external saphenous vein to the popliteal 
region, where they enter the popliteal glands. 

The Peep lymphatic vessels accompany the deep veins, and com¬ 
municate with the various glands in their course. After joining the 
deep inguinal glands they pass beneath I’oupart’s ligament, to com¬ 
municate with the numerous glands situated around the iliac vessels. 
The deep lymphatics of the gluteal region follow the course of the 
branches of the gluteal and ischiatic arteries. The former join the 
glands situated on the upper border of the pyriformis muscle, and 
the latter, after communicating with the lymphatics of the thigh, 
enter the ischiatic glands. 

LYMPHATICS OF THE THUNK. 

Tlie lymphatics of the trunk may be arranged under three heads, 
superficial, deep, and visceral. 

The Superficial lymphatic vessels of the upper half of the trunk 
pass upwards and outwards on each side, and converge, some to the 
axillary glands, and others to the glands at the root of the neck. The 
lymphatics from the mammary glands follow the lower border of 
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the pectoralis major, communicating, by means of a chain of lym¬ 
phatic glands, with the axillary glands. The superficial lymphatic 
vessels of the. lower half of the trunk, of the gluteal region, perineum, 
and external organs of generation, converge to the superior group of 
superficial inguinal glands. Some small glands are situated on each 
side of the dorsid vein of the penis, near the suspensory ligament; 
from these, ns from the superficial lymplmtips, the efferent vessels pass 
into the superior group of superficial inguinal glands. 

The Peep lymphatic glands of the thorax are the intercostal, 
internal mammary, auterior mediastinal, and posterior mediastinal. 

The Intercostal glands arc of small size, and are situated on each 
side of the vertebral column, near the articulations of the heads of the 
ribs, and in the coarse of the intercostal arteries. 

The Internal mammary glands, also very small, are placed in the 
intercostal spaces, by the side of the internal mammary arteries. 

The Anterior mediastinal glands occupy the loose areolar tissue of 
the anterior mediastinum, resting some on the diaphragm, but the 
greater number on the large vessels at the root of the heart. 

The Posterior mediastinal glands are situated along the course of 
the aorta and oesophagus in the posterior mediastinum, and com¬ 
municate above with the deep cervical glauds, on each side with the 
intercostal, and below with the abdominal glands. 

The Deep lymphatic vessels of the thorax arc the intercostal, 
internal mammary, and diaphragmatic. 

The Intercostal lymphatic vessels follow the course of the arteries 
of the same name ; and reaching the vertebral column,, curve down¬ 
wards, to terminate in the thoracic duet. 

The Internal mammary lymphatics commence in the parietes of ihe 
abdomen, communicating with the epigastric lymphatics. They 
ascend by the side of the internal mammary vessels, being joined in 
their course, by the anterior intcreostals, and terminate at the root of 
the neck, on the right side in the tributaries of the ductus iymphatieus 
dexter, and on the left in the thoracic duet. The diaphragmatic 
lymphatics pursue the direction of their corresponding veins, and 
terminate some in front in the internal mammary vessels, and some 
behind, in the posterior mediastinal lymphatics. 

The Peep lymphatic glands of the abdomen are the lumbar glands; 
they are very numerous, and are seated around the common iliac 
vessels, tiie aorta, and vena cava. 

The deep lymphatic glauds of the pelvis arc the external iliac, in¬ 
ternal iliac, and sacral. 

The External iliac are placed around the external iliac vessels, 
being in continuation by one. extremity with the femoral lymphatics, 
and by the other with the lumbar glauds. 

The Internal iliac glands arc situated in the course of the internal 
iliac vessels, and the sacral glands arc supported by the concave 
surface of the sacrum. 

The Peep lymphatic vessels are continued upwards from the thigh, 



31)0 LYMPHATICS OF THE VISCERA. 

beneath Poupart’s ligament, and along the external iliac vessels to the 
lumbar glands, receiving in their course the epigastric, eireumflexa 
ilii, and ilio-lunibar lymphatic vessels. Those from the parietes 
of the pelvis, and from the gluteal, ischiatic, and obturator vessels 
follow the course of the internal iliac arteries, and unite with the 
lumbar lymphatics. And the lumbar lymphatic vessels, after re¬ 
ceiving all the lymphatics from the lower extremities, pelvis, and 
loins, terminate, by several large trunks in this rcccptaculum chyli. 

LYMPHATICS OF THE VISCERA. 

The Lymphatic vessels of the lungs arc of large size, and are dis¬ 
tributed over every part of the surface, and through the texture of 
these organs; they converge to the numerous glands situated around 
the bifurcation of the trachea and roots of the lungs, the bronchial 
glands. Some of these glands, of small size, may be traced in con¬ 
nexion with the bronchial tubes for some distance into the lungs. 
The efferent vessels from the bronchial glands unite with the tracheal 
and oesophageal glands, and terminate principally in the thoracic duct 
at the root of tins neck, and partly in the ductus lymphaticus dexter. 
The bronchial glands, in the adult, present a variable tint of brown, 
and in old age. a deep black colour. In infancy they have none of 
this pigment, and are not to be distinguished from lymphatic glands 
in other situations. 

The Lymphatic vessels of the heart originate in the subscrous 
areolar tissue of the surface, and in the deeper tissues of the organ, 
and follow the course of the vessels, principally, along the right 
border of the heart to the glands situated around the arch of the 
aorta and to the bronchial glands, whence they proceed to the root 
of the neck, ami terminate in the thoracic duct. 

The Pericardiac mid thymic lymphatic vessels proceed to join the 
anterior mediastinal and bronchial glands. 

The Lymphatic vessels of the liver are divisible into the deep and 
superficial. Tin* former take their course through the portal canals, 
and through the right border of the lesser omentum, to the lymphatic 
glands situated in the course, of the hepatic artery and along the 
lesser curve of the stomach. The superficial lymphatics are situated 
in the areolar structure of the proper capsule, over the whole surface 
of the liver. Those of the convex surface are divided into two sets;— 
1. Those which pass from before backwards ; 2. Those which advance 
from behind forwards. The former unite to form trunks, which enter 
between the folds of the lateral ligaments at the right and left ex¬ 
tremities of the organ, and of the coronary ligament in the middle. 
Some of these pierce the diaphragm and join the posterior mediastinal 
glands; others converge to the lymphatic glands situated around the 
inferior cava. Those which pass from behind forw r ards consist of two 
groups: one ascends between the folds of the broad ligament, and 
perforates the diaphragm, to terminate iu the anterior mediastinal 
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glands; the other curves around the anterior margin of the liver to 
its concave surface, and from thence to the glands in the right border 
of the lesser •omentum. The lymphatic vessels ol* the concave 
surface are variously distributed, according to their position; those 
from the right lobe terminate in the lumbar glands; those from 
the gall-bladder, which are large, and form a remarkable plexus, enter 
the glands in the right border of the lesser omentum ; and those from 
the left lobe converge to the lymphatic glands situated along the lesser 
curve of the stomach. 

The Lymphatic glands of the spleen are situated around its hilus, 
and those of the pancreas iu the course of the splenic vein. The 
lymphatic vessels of these organs pass through their respective glands, 
and join the aortic glands, previously to terminating in the thoracic duct. 

The Lymphatic glands of the stomach are of small size, and are 
situated along the lesser and greater curves of that organ. The 
lymphatic vessels, as in other viscera, are supcrlieial and deep, the 
former originating in the subscrous, and the latter in the submucous 
tissue; they pass from the stomach in four different directions : some 
ascend to the glands situated along the lesser curve; others descend 
to those occupying the greater curve, a third set pass outwards to 
the splenic glands, and a fourth to the glands situated near the 
pylorus and to the aortic glands. 

The Lymphatic glands of the small intestine are situated between 
the layers of the mesentery, in the meshes formed by the superior 
mesenteric artery, and are, thence named mesenteric gland ?. These 
glands are most numerous and largest, superiorly, near the duodenum; 
and, interiorly, near the termination of the ileum. 

The Lymphatic vessels of the, small intestines arc of two kinds : 
those of the structure of the intestines, which run upon its surface 
previously to entering the mesenteric glands; and those which 
commence in the, villi, in the substance of the mucous membrane, 
and arc named lacteals. 

The Lacteals, according to Ilenlc, commence in the centre of each 
villus as a eajeal tubidus, which opens into a fine network, situated 
in the sub-mucous tissue. From this areolar network the lacteal 
vessels proceed to the mesenteric glands, and from thence to the 
thoracic duct, in which they terminate. 

The Lymphatic glands of the large intestines are situated along 
the attached margin of the intestine, in the meshes formed by the 
colic and hemorrhoidal arteries previously to their distribution. The 
lymphatic vessels take their course in two different directions; those 
of the cecum, ascending and transverse colon, after traversing their 
proper glands, proceed to the mesenteric, and those of the descending 
colon and rectum to the lumbar glands. 

The Lymphatic vessels of the kidney follow the direction of the 
bloodvessels to the lumbar glands situated around the aorta and in¬ 
ferior vena cava; those of the supra-renal capsules, which are very 
large and numerous, terminate iu the renal lymphatics. 
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The Lymphatic vessels of fie viscera of the pelvis terminate ill tin* 
sacral ami lumbar glamls. 

The Lymphatic vessels of the testicle, take the* course of the 
spermatic cord, in which they are of large size; they terminate in 
the lumbar glands. 

THORACIC DUCT. 

The thoracic duct* commences ill the abdomen, by a considerable 
and somewhat triangular dilatation, the rceeptaeulum chyti, which is 
situated on the front of the body of the second lumbar vertebra, 
belliud and between the aorta and inferior vena cava, and close to the 
tendon of file right eras of the diaphragm. From the upper part of 
the reccptaenlum chyli the thoracic duet ascends through the aortic 
opening of the diaphragm, and nloug the front of the vertebral 
column, lying between the thoracic aorta and vena azygos, to the 
fourth dorsal vertebra. It then inclines to the. left side, passes 
behind the arch of the aorta, and ascends hv the side of the oesophagus 
and behind the perpendicular portion of the left subclavian artery to 
the root of the neck opposite the seventh cervical vertebra, where 
ii makes a sudden curve forwards and downwards, and terminates 
at the point of junction of the left subclavian with the left internal 
jugular vein. 

The thoracic duct is equal in size to the diameter of a goose-quill 
at its commencement from the rcccptaculum cliyli, diminishes con¬ 
siderably ill diameter towards the middle of the posterior mediastinum, 
and again becomes dilated near its termination. At about the 
middle of the thorax it frequently divides into two branches of equal 
size, which re-unite after a short course ; and sometimes it gives off 
several branches, which assume a plcxil'orm arrangement in this 
situation. Occasionally the thoracic duet bifurcates at the upper part, 
of the thorax into two branches, one of which opens into the point 
of junction between the right subclavian and jugular veins, while the 
other proceeds to the normal termination of the duet on the left 
side. In rare instances the duct has been found to terminate in the 
vena azygos, which is its normal destination in some Mammalia. 

The thoracic duel presents fewer valves in its course than lym¬ 
phatic vessels generally ; at its termination it is provided with a pair 
of semilunar valves, which prevent the admission of venous blood 
into its cylinder. 

Branches .—The thoracic duet receives at its commencement four 
or live large lymphatic trunks, which unite to form the receptaeidnm 
chyli: it next receives the trunks of the lacteal vessels. Within the 
thorax it is joined by a large lymphatic trunk from the liver, mid in 
its course through the posterior mediastinum, receives the lymphatic 

* The thoracic duct was discovered by Eustachlus, in I5G3, in the horse : 
he regarded it as a vein, and called it the vena alba thoracis. The lacteals 
were first seen by Asellius,in 1G22, in the dog; and within the next ten years 
by Veslingius in man. 
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vessels both from the viscera 


Fig. 140 * 


and from the parictcs of the 
thorax. At its ehrve forwards 
in the neck it is joined by 
the lymphatic trunks from 
the left side of the head and 
neck, left upper extremity, 
aud from the upper part of 
the thorax, and thoracic 
viscera. 

The Dud ns lywphaticns 
flc.rtrr is a short trunk which 
receives the lymphatic ves¬ 
sels from the right side of 
the head and neck, right 
upper extremity, right side 
of the thorax, right lung, 
and one or two branches 
from the liver, and termi¬ 
nates at the junction of the 
right subclavian with the 
light internal jugular vein, 
at tin. poiut where these 
veins unite to form the 
right vena inuominata. It 
is provided at its termina¬ 
tion with a pair of semilunar 
valves, which prevent the 
entrance of blood from the 
veins. 

* The course amt termination 
■>r the thoracic duct. 1. The 
arch of the aorta. 2. The tho¬ 
racic aorta. 3. The abdominal 
aorta; showing its principal 
branches divided near their 
origin. 4. The arteria innomi- 
nata, dividing into the right 
carotid and right subclavian ar¬ 
teries. f>. The left carotid. 



0. The loft subclavian. 7. The superior cava, formed by the union of, 8, the two 
vena? innommatte ; and these by the junction, i), of the internal jugular and 
subclavian vein at each side. 1*0. The greater vena azygos. 11. The termi¬ 
nation of the lesser in the greater vena azygos. 12. The rceeptaculum chyli; 
several lymphatic trunks are seen opening into it. 13. The thoracic duct, 
dividing opposite the middle of the dorsal vertebrae into two branches which 
soon reunite; the course of the duct behind the arch of the aorta and left 


subclavian artery is shown by a dotted line. 14. The duct making its turn 
at the root of the neck and receiving several lymphatic trunks previously to 
terminating in the posterior aspect of the junction of the internal jugular 
and subclavian vein. 15. The termination of the trunk of the ductus lym- 
phaticus dexter. 
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CHAPTER VIIJ. 

OF THE NERVOUS SYSTEM. 


The nervous system consists of a central organ, the cerebro-spinal 
centre or axis, and of numerous rounded and flattened white cords, 
the nerves, which arc connected by one extremity with the cerebro¬ 
spinal centre, and by the other are distributed to all the textures of 
the body. The sympathetic system is an exception to this description; 
for in place of one it has many small centres which arc called ganglia, 
and which communicate very freely with the cerebro-spinal axis and 
pith its nerves. 

The cerebro-spinal axis consists of two portions, the brain, an organ 
of large size, situated within the skull, and the spinal cord, a length¬ 
ened portion of the nervous centre continuous with the brain, and 
occupying the canal of the vertebral column. 

The most superficial examination of the brain and spinal cord shows 
them°tobc composed of fibres, or rather fasciculi, which in some situ¬ 
ations arc ranged in a longitudinal direction, and in others are inter¬ 
laced at various angles by cross fibres. The fasciculi arc connected 
and held together by a dedicate areolar web, which forms the bond of 
support to the entire organ. It is also observed that the cerebro¬ 
spinal axis presents two substances differing from each other in den¬ 
sity and colour: a grey or cineritions or cortical substance, and a 
white or medullary substance. The grrg substance forms a thin lamella 
over the entire, surface of the convolutions of the cerebrum, and of 
the laminae of the cerebellum: hence it has been named cortical; but 
the grey substance is not confined to the surface of the braip, as this 
term would imply; it is likewise situated in the centre of the spinal 
cord its entire length, and may be thence traced through the medulla 
oblongata, crura cerebri, thalami optici, and corpora striata: it enters 
also into the composition of the locus perforatus, tuber cinercum, com¬ 
missure mollis, pineal gland, pituitary gland, and corpora rhomboidca. 

Two kinds of grey substance arc described by Rolando as existing 
in the spinal cord ; the one ( substantia cinerea spongiosa vasculosd) is 
the ordinary grey matter of the cord, and the other {substantia cinerea 
gelatinosa) forms part of the posterior cornua. The former resembles 
in structure the grey matter of the brain, while the latter is composed 
of small bodies resembling the Wood corpuscules of the frog. 

The fibres of the cerebro-spinal axis are arranged into two classes, 
diverging and converging. The diverging fibres proceed from the 



NEKVOUS SYSTEM.—DEVELOPMENT. 


895 


medulla oblongata, and diverge to every part of the surface of the 
brain; while the converging fibres commence at the surface and 
proceed inwards towards the centre, so as to connect the diverging 
fibres of opposite sides. Ill certain parts of their course the diverging 
fibres arc separated by the grey substance, and increase in number so 
as to form a body of considerable size, which is called a ganglion. 
The position and mutual relations of these fibres and ganglia limy be 
best explained by reference to the mode of development of the cerebro¬ 
spinal axis in animals and in man. 

The centre of the nervous system, in the lowest animals possessed of 
a lengthened axis, presents itself in the form of a double cord. A step 
higher in the animal scale, and knots or ganglia are developed on 
one. extremity of this cord; such is the most rudimentary condition of 
the brain in the lowest forms of vertebrate. In the lowest fishes the 
anterior extremity of the double cord displays a succession of five pairs 
of ganglia. The higher fishes and amphibia appeal- to have a different 
disposition of these primitive ganglia. The first two have become 
fused into a single ganglion, and then follow only three pairs of 
symmetrical ganglia. Hut. if the larger pair be unfolded, after beiiig 
hardened in alcohol, it will then he seen that the whole number of 
ganglia exist, but that four have become concealed by a thin covering 
that has spread across them. This condition of the brain carries us 
upwaids in the animal scale even to Mammalia; e.g., in the dog or 
cat we find, first, a single ganglion, the cerebellum; then three pairs 
following each oilier in succession ; and if we unfold the middle pair, 
we shall he at once convinced that it is composed of two pairs of 
primitive ganglia concealed by an additional development. Again, it 
will be observed, that the primitive ganglia of opposite sides, at first 
separate and disjoined, become connected by means of transverse 
fibres of conmmnieatiou ( mniiuismres; commissnra, a joining). The 
office of these commissures is the association in fund ion of the two 
symmetrical portions. Hence we arrive at the general and important 
conclusion, that the brain, among the lower animals, consists of 
primitive cards, primitive ganglia upon those cords, and commissures 
which connect the substance of adjoining ganglia, and associate their 
functions. 

In the development of the cercbro-spinal axis in man, the earliest 
indication of the spinal cord is presented under the form of a pair of 
minute longitudinal filaments placed side by side. Upon these, 
towards the anterior extremity, five pairs of minute swellings are 
observed, not disposed in a straight line as in fishes, but curved upon 
each other so as to correspond with the direction of the future 
cranium. The posterior pair soon become cemented on the middle 
line, forming a single ganglion; the second pair also unite with each 
other; the third and fourth pairs, at first distinct, are speedily veiled 
by a lateral development, which arches backwards and conceals them; 
the anterior pair, at first very small, decrease in size, and become 
almost lost in the increased development of the preceding pairs. 
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Wc see here a chain of resemblances corresponding with the pro¬ 
gressive development observed in the lower animals; the human brain 
is passing through the phases of improving development, which dis¬ 
tinguish the lowest from the lower creatures; and we are naturally 
led to the same conclusion with regard to the architecture of the 
human brain that we were led to establish as the principle of develop¬ 
ment in the inferior creatures, namely, that it is composed of pri¬ 
mitive cords, primitive ganglia upon those, cords, commissures to 
connect those ganglia, and developments from those ganglia. 

In the adult, the primitive longitudinal cords have become cemented 
together, to form the spinal cord. But, at the upper extremity, they 
separate from each other under the name of crura cerebri. 'Hie first 
pair of ganglia, developed from the primitive cords, have grown into 
the cerebellum; the second pair (the optic lobes of animals) have 
become the corpora qnndrigemma. of man. The third pair, the optic 
thalami, and the fourth, the corpora striata, are the basis of the 
hemispheres, which, the merest lamina in the fish, have become the 
largest portion of the brain in man. And the fifth pair (olfactory 
lobes), so large in the lowest forms, have dwindled into the olfactory 
bulbs of man. 


The microscopic elements of the nervous system, are, white nerve- 
fibres, grey nerve-fibres, nerve-cells, and nerve granules. 

1 . White nerve eibjies are the chief constituent of the brain, 
the spinal cord, and the ecrebro-spinal nerves, and they also enter into 
the composition of the sympathetic nerve. They present some variety 
of size, in different parts of the 
nervous system, measuring in ihe 141 -* 

brain between jfira 5 im d Tviuits °f 
an inch in diameter, and in ihe 
oerebro-spinal nerves between -xuVitt 
and 3Tm f> of an inch. As a general 
ride, the white nerve-fibres are 
largest in the nerves, smaller where 
they enter the ecrebro-spinal mass, 
and smallest at their termination, 
centrally, in the grey substance of 
t he surface of the brain, and, peri¬ 
pherally, in the tissues of the body. 

I 11 structure, each white nerve-fibre 



* Minute structure of nerve. 1. The modo of termination of white nerve- 
fibres in loops; three of these loops are simple, the fourth is convoluted. The 
latter is found in situations where an exalted degree of sensation exists. 
2. A white nerve-fibre from the brain, showing the varicose appearance 
produced by traction or pressure. 3. A white nerve-fibre enlarged to show 
its structure,—namely, a tubular envelope, and aeoutained substance, neurine. 
4. A nerve-cell, allowing its composition of a granular-looking capsule and 
granular contents. 5. Its nucleus contai®ng a nucleolus, fi. A nerve-cell 
from which several processes are given off. It contains, like the preceding, 
a nucleoiated nucleus. 7. Nerve granules. 
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is composed of a transparent and structureless cylindrical tubule or 
sheath (vagina mcdullaris), and of an axis-cylinder filled with an 
opalescent, colourless, oil-like fluid (neurinc), which coagulates al'lcr 
death, and then resembles a white, opaque, and curd-like matter. 
The vagina inedullaris possesses somewhat less than one-third the 
thickness of the entire fibre, and gives to the latter, when examined 
with the microscope, the aspect of a double cylinder,—an appearance 
which is characteristic of the white nerve-fibre. It is thickest in the 
fibres of the spinal nerves, and thinnest in those of the spinal cord, 
brain, and nerves of special sense. Hence in these latter, the sheath 
when pressed or strut died, is apt to assume a varicose appearance, and 
the contained substance to accumulate in small separate masses. 
While nerve-fibres terminate, both at the surface of the body, in the 
various internal organs, and in the substance of the eerebro-spinal 
axis, by forming loops. 

2. Grey Nerve mines (fine nerve-fibres, gelatinous fibres, 
sympathetic fibres) arc about one-lialf or one-third less in diameter 
(.-,yC,T to -jt;VkS °f an inch, llenlc) than the white fibres. They art¬ 
less transparent, have no appearance of being composed of a double 
cylinder, and their sheath is less easily distinguishable from its 
contents. In structure, they consist of a thin and finely granulated 
sheath, filled with granular substance, and, when collected into a 
fasciculus, have a yellowish grey tint. The grey nerve-fibres are 
abundant in, and are indeed the chief constituent of, the sympathetic 
system. They are also present in the ccrebrn-spina] nerves, and 
most numerously in the nerves of sensation. They take their origin 
from the nerve-cells of the grey substance of the brain and spinal 
cord, from those of the ganglia on the posterior roots of the cerebro¬ 
spinal nerves, and from the nerve-cells of the ganglia of the 
sympathetic system. 

3. The Nfkve-cei.i,s arc spherical, or oval, or polyhedral in shape, 
of a reddish-grey colour, and between aud of an inch in 
diameter. Each cell is composed of a capsular sheath, and contains 
iu its interior a reddisli-grey granular substance, aud one or more 
nuclei and nucleoli, the nucleus lieiug attached to the internal surface 
of the sheath. The shcatli of the ncrvc-ccll is constructed of three 
layers, the outermost consisting of fine granular corpuscles, the 
middle of nucleated cells of an obiong figure, and the internal of con¬ 
centric lamella; of delicate cylindrical filaments. Dispersed through 
the substance of the cell are a greater or less number of pigment- 
granules, some being in the interior, and some in the sheath. Nerve- 
cells are found in the grey substance of the brain and spinal cord, in 
the ganglia of the eerebro-spinal nerves, and iu the sympathetic ganglia 
and nerves. The nerve-cells of the grey substance of the brain are often 
very irregular in shape, and they are also remarkable for their softness 
and for the thinness of their sheath. It is the pigment-granules, con¬ 
tained in the nerve-cells and nelN-granules, that give the peculiar tint 
of colour to the grey and dark substance of the eerebro-spinal axis. 
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In the grey substance of the brain the nerve-cells may he seen in 
various stages of progressive development; thus, near the periphery, 
they arc minute, spherical or oval nucleated cells diepersed through 
a matrix of granular substance ; more deeply, the granular substance 
is collected around the cells, and forms an exterior coat; while, at a 
greater depth, the cells have attained the size and the laminated 
sheaths of the fully formed nerve-cells. Nerve-cells offer many pecu¬ 
liarities in respect of number and arrangement in different parts of 
the nervous system. 

From the periphery of the nerve-cells one or more delicate thread¬ 
like processes, between ufao and au hich in diameter, tire 

given off. These arc the origins of the grey nerve-fibres. 

4. Nerve granules present tin; three forms,—minute homoge¬ 
neous particles, aggregated particles, and nucleated corpuscles, varying 
in size between an( l jt^to of an inch in diameter. They serve 
as the bond of connexion between the fibres and cells of the brain and 
spinal cord, particularly in the grey substance; and enter also into 
the composition of the various ganglia. Like nerve-cells, nerve- 
granules contain and have intermingled with them a variable number 
df pigment-granules. 

In the construction of n nerve the nerve-fibres are collected into 
small fasciculi, each fasciculus being invested by a distinct neurilemma. 
These fasciculi, again, lire collected into bundles, forming larger 
fasciculi, which have also a separate neurilemma; and a bundle of the 
larger fasciculi, enclosed in a sheath or neurilemma of white fibrous 
tissue, constitutes a nerve. The neurilemma of the smaller fasciculi 
is smooth and semi-transparent, and remarkable for its satiny polish,— 
an appearance which is due to the longitudinal arrangement of the 
undulating fasciculi of fibrous tissue of which it is composed. Another 
character which the smaller nervous fasciculi possess, is that of being 
crossed by oblique or transverse lines, which arc produced, in all 
probability, by the wrinkling of the neurilemma. 

In the fasciculi of grey fibres the tendency to wrinkle exists in the 
longitudinal direction, and the neurilemma is composed of an inner 
layer of circular filaments as well as an outer layer of the longitudinal 
tilaments of fibrous tissue. 

The nerve-fibres have no inosculatiotA, hut pursue an uninterrupted 
course from their central to their peripheral termination. In some 
instances they return after a short curve to the cercbro-spinal centre, 
as, for example, in the posterior part of the optic commissure, in the 
two roots of each spinal nerve, and in the loop formed between the 
deseendens noni and the upper cervical nerves. In these, cases, the 
fibres form a simple arch, both extremities of the arch maintaining a 
communication with the cerebro-spinal axis. In another instance, 
the direction of the curve is reversed, the centre of the arch being in 
the anterior part of the optic commissure, and the extremities in the 
retina. 

The communications which take place between nerves arc termed 
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plexuses. These plexuses are sometimes formed by the trunks of the 
nerves, as, the cervical, brachial, and lumbar; and sometimes by the 
fasciculi, as in t]jc terminiil plexuses at the periphery of the body and 
at the surface of the brain. The nerve-fibres in the spinal cord and 
central parts of the brain also form a close and plexiform interlace¬ 
ment with each other. In the construction of the larger plexuses 
there is a free interchange of fasciculi, and in the terminal plexuses 
a similar interchange of smaller fasciculi and primitive fibres. It is 
from the terminal plexuses that the nerve-fibres pass off to form their 
terminal loops. 

The general mode of termination of nerve-fibres is by loops. There 
exists, however, an exception to this rule in the instance of the 
Pacinian* corpuscles. These corpuscles arc minute bodies, about a 
line in length, of an oval, oblong, or spheroidal shape, and smooth 
and glistening aspect, connected with the terminal nerve-fibres of the 
digital branches of the nerves distributed to the hands and feet. As 
many as two or three hundred arc met with in a single hand. They 
are also found, but less numerously, on the terminal fibres of other 
sensitive nerves, and ou the fibres of the sympathetic plexuses of the 
mesentery, mcso-colon, and pancreas. They occur singly and its 
groups of two or three, and are each connected with the nerve by 
means of a short pedicle which projects into the corpuscle, and forms 
a conical process in its interior. The I’aeinian corpuscle and its 
pedicle are composed of about fifty thin and membranous tunics, which 
are closely adherent in the latter, but are separated in the corpuscle 
by an albuminous fluid, and towards the free, end of the corpuscle, the 
tunics are connected by imperfect septa. The central tunic or capsule 
is also filled with lluid, and into this fluid tin: axis cylinder of a 
primitive nervous fibril, derived from the nerve and continued through 
the centre of the peduncle, is prolonged. According to Henlc and 
Kiillikor, this nervous fibril generally terminates in a small rounded 
enlargement; at other times it bifurcates and forms two rounded heads, 
and occasionally escapes from the corpuscle at its free end. Each of 
the tunics of the Pacinian body is composed of fibres which iiave a 
circular disposition ou its external surface, and are arranged in a 
longitudinal direction within. It is these fibres which give to the 
corpuscle its glistening nppcuritiec. The Pacinian corpuscles are first 
perceptible during the sixth month of foetal life. 

Ou certain of the nerves of the body, for example on tin; posterior 
roots of the cranial and spinal nerves, and particularly on the sympa¬ 
thetic, are situated enlargements which are termed ganglia. Ganglia 
arc greyish in colour, are invested by a smooth membranous sheath, 
and are composed of the three essential constituents of the nervous 
system, namely, nerve-cells, nerve-fibres, and nerve-granules. The 
neroe-cells of ganglia are firm in structure, and have stronger investing 

. * Discovered and described by PiSini in 1831; described mure particularly 
m 1840; and by Henle and Kdliiker in 1844. 
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sheaths than those of the brain. From the exterior of their sheaths, 
filaments of fibrous tissue ore given off, which interlace with each 
other, and hold- the cells together; and at. the sanj.c time form an 
investing network around the entire ganglion, the nerve-fibres passing 
into and out of the ganglion through the interstices of this network. 
Besides the sheath-filaments, certain of the nerve-cells give off grey 
fibres, while others are free. The nerve-fibres of ganglia are of (he two 
kinds met with in the rest of the nervous system. The white-fibres 
are derived from the cerehro-spinal axis, and enter the sympathetic 
through the so-called roots of that nerve, namely its communications 
with the spinal nerves. In the ganglia these white fibres separate, 
and either pass directly onwards between the nerve-cells (traversing 
fibres), or make a series of turns aruuud them (winding fibres)-; in 
either case, they collect together after a plexiform course between the 
nerve-cells, and form fasciculi, which pass off as branches from the 
ganglion. The grey nerve-fibres originate from certain of the nerve- 
cells within the ganglion as finely granular threads, and pass away in 
the form of fasciculi, with or without association with the white fibres, 
to be distributed to the various organs, or to traverse other ganglia 
■previously to their distribution. The Nerve-grannies occupy the 
interstices between the nerve-cclls and the nerve-fibres as in the 
cerebro-spinal mass. They are also continued with the nerve-fibres, 
into some of tile nerves given off by the ganglia. Like the interstitial 
substance of the brain, the granular substance (gelatinous substance) 
of ganglia has intermingled with it minute cells and pigment granules. 

Nerves arc divisible into two great classes; those which proceed 
directly from the cerebro-spinal axis, the cranial and spinal nerves, and 
constitute the system of animal life ; and those which originate from 
the sympathetic system, or system of organic life. 

The division of nerves into cranial and spinal is purely arbitrary, 
and depends on the circumstance of the former passing through the 
foramina of the cranium, and the latter through those of the vertebral 
column. With respect to origin, all the cranial nerves with the 
exception of the first, [olfactory,] proceed from the spinal cord or from 
its immediate prolongation into the brain. The spinal nerves arise by 
two roots; anterior, which proceeds from the anterior segment of the 
spinal cord, and possesses a motor function; and posterior, which is 
connected with the posterior segment, and bestows the faculty of sen¬ 
sation. The motor nerves of the cranium are shown by dissection to 
be continuous with the motor portion of the cord, and form one system 
with the motor roots of the spinal cord; while the nerves of sensation, 
always excepting the olfactory, are in like manner traced to the poste¬ 
rior segment of the cord, and form part of the system of sensation. 
To these two systems a third was added by Sir Charles Bell, tin 
respiratory system, which consists of nerves associated in the function 
of respiration, and arising from the side of the upper part of the spinal 
cord in one continuous line, which he thence named the respiratory 
tract. The microscope has failed in making out any structural dis- 
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tinetion between the anterior and posterior roots of the spinal nerves; 
but the latter are remarkable for the possession of a ganglion near their 
. attachment with the cord. This ganglion is observed upon the pos¬ 
terior roots of all the spinal nerves, and also upon the corresponding 
root of the lil'tb cranial nerve, which is thence considered a spinal 
cranial nerve. Upon others of the cranial nerves a ganglion is found, 
which associates them in function with the nerves of sensation, and 
establishes an analogy with the spinal nerves. 

According to Mr. Grainger, both roots of the spinal nerves, as well 
as of most of the cerebral, divide into two sets of fibres upon entering 
the cord, one set being connected with the grey substance, while the 
other is continuous with the white or fibrous part of the cord. The 
former he considers to he the agents of the cxeito-motory system of 
Dr. Marshall Hall; and the latter, the communication with the brain 
and the medium for the transmission of sensation and volition. He 
has not been able to trace the fibres which enter the grey substance to 
their termination ; but he thinks it probable that the ultimate fibres 
of the posterior root join those of the anterior root; or in the words 
of Dr. Marshall Hall’s system, that the incident fibres (sensitive) arc 
continuous with the reflex (motor). * 

The connexion of a nerve with the ccrebro-spinal axis is called, for 
convenience of description, its origin : this term must not, however, 
be taken literally, for each nerve is developed in the precise situation 
which it occupies in the body, and with the same relations that it 
possesses in after life. Indeed, we not unfreijnenlly meet with in¬ 
stances in anencephalous foetuses, where the nerves arc beautifully and 
completely formed, while the brain and spinal cord are wanting. The 
word “origin” must therefore be considered as a relict of the dark¬ 
ness of preceding ages, when the ccrebro-spinal axis was looked upon 
as the tree from which the nerves pushed forth as branches. In 
their distribution, the spinal nerves for the most part follow the 
coarse of the arteries, particularly in the limbs, where they lie almost 
constantly to the outer side of and superficially to the vessels, as if for 
the purpose of receiving the first intimation of danger, and of com¬ 
municating it to the muscles, that the latter may instantly remove 
the arteries from impending injury. 

The Sympathetic system consists of numerous ganglia, of communi¬ 
cating branches passing between the ganglia, of others passing between 
the ganglia and the ccrebro-spinal axis, and of branches of distribu¬ 
tion which are remarkable for their frequent and plexiform communi¬ 
cations. The sympathetic uerves also differ from other nerves in 
their colour, which is of a greyish pearly tint. 

The capillary vessels of nerves are very minute. They ran parallel 
with the nervous fasciculi, and every here and there are connected by 
transverse communications, so ns to give rise to a net-work composed 
of oblong meshes very similar to the capillary system of muscles. 

The nervous system may be divided for convenience of description 
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402 


BRAIN.—MEMBRANES. 


into 1. The brain. 2. The spinal cord. 3. The cranial nerves. 
4. The spinal nerves. 5. The sympathetic system. 

THE BRAIN. 

The brain is a collective terra which signifies those parts of the 
nervous system, exclusive of the nerves themselves, which arc con¬ 
tained within the cranium: they arc the cerebrum, cerebellum, and 
medulla oblongata.* These are invested and protected by the mem¬ 
branes of the brain, and the whole together constitute the encephalon 
(iv leeQaXy, within the head). 

MEMBRANES OF THE ENCF.I’IIAT.ON. 

Dissection .—To examine the encephalon with its membranes, the 
upper part, of the skull must be removed, hv sawing through the ex¬ 
ternal table and breaking the internal table with the chisel and 
hammer. After the calvarium has been loosened all round, it will 
require a considerable degree of force to tear the bone away from the 
dura mater. This adhesion is particularly firm at the sutures, where 
the dura mater is continuous with a membranous layer interposed 
between the edges of the bones; in other situations, the connexion 
results from numerous vessels which permeate the inner table of the 
skull. The adhesion subsisting between the dura mater and bone is 
greater in this young subject and in old persons than in the adult. On 
being torn away, the internal table will present numerous deeply 
grooved and ramified channels, corresponding with the branches of the 
arteria mcningca media. Along the middle line will he seen a groove 
corresponding with the superior longitudinal sinus, and on cither side 
may be frequently observed some small fossa:, corresponding with the 
Pacchionian bodies. 

The membranes of the encephalon are. the dura water, arachnoid 
membrane , am! pm mater. 

The Dura MATEuf is the firm, whitish or greyish layer which is 
brought into view when the calvarium is removed. It. is a strong 
fibrous membrane, somewhat laminated in texture, and composed of 
white fibrous tissue. Lining the interior of the cranium, it serves as 
the internal periosteum of that cavity ; it is prolonged also into the 
spinal column, under the name of theca vertebralis, but is not adherent 
to llie bones in that canal as in the cranium. From the internal 
surface of the dura mater, processes are directed inwards for the 

* The average weight of the human brain is three pounds for the male, 
and four or live ounces Jess for the female; the medium weight for the male 
ranging between forty-six and fifty-three ounces, and for the female between 
forty-one and forty-seven. Cuvier’s brain weighed sixty-four ounces, and 
Dupuytren’s sixty-three and a half. 

t So named from a supposition that it was the source of all the fibrous 
membranes of the body. 
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support and protection of parts of the brain; while from its exterior, 
other processes are prolonged outwards to form sheaths for the nerves 
as they cpiit tlft*. skull and spinal column. Its external surface is 
rough and fibrous, and corresponds with the internal table of the skull. 
The internal surface is smooth, and lined by the thin varnish-like 
lamella of the arachnoid membrane. The latter is a serous membrane. 
Hence the dura mater becomes a fhroserous membrane, being com¬ 
posed of its own proper fibrous struct ure, and the serous layer derived 
from the arachnoid. There are two other instances of iibro-serous 
membrane in the body, formed in the same way, namely, the pericar¬ 
dium and tunica albuginea of the testicle. 

On the external surface of the dura mater the branches of the middle 
meningeal artery may be seen ramifying; and in the middle line is a 
depressed groove, formed by the subsidence of the upper wall of tlie 
superior longitudinal sinus. If the sinus be opened along its course, 
it will be found to be a triangular channel, crossed at its lower angle 
by numerous white bands, called chorda? Willisii ;* granular bodies 
are also occasionally seen in its interior, these arc glanduke Pacchioni. 

The Ghwdnhr Varch}oui\ arc small, round, whitish granulations^ 
occurring singly or in dusters, and forming small groups of various 
size along the margin of the longitudinal fissure of the cerebrum, and 
more particularly near the summit of the latter. These bodies would 
seem to be of morbid origin; they are absent in infancy, increase in 
numbers in adult life, and are abundant in the aged. They are 
generally associated with opacity of the arachnoid around their bases, 
but in some instances are wanting even in the adult. They have 
their point of attachment in the pia mater, from which they seem to 
spring, carrying with them the arachnoid membrane, and then, in 
proportion to their size, producing various effects upon contiguous 
parts. For example, when small, they remain free or constitute a 
bond of adhesion between tlie visceral and parietal layer of the arach¬ 
noid : when of larger size they produce absorption of the dura mater, 
and as the degree of absorption is greater or less, they protrude 
through that membrane, and form depressions on the inner surface of 
the cranium, or simply render the dura mater thin and cribriform. 
Sometimes they cause absorption of the wall of the longitudinal 
sinus, and projecting into its cavity, give rise to the granulations 
described in connexion with that channel. 

If the studeut cut. through one siije of the dura mater, in the direc¬ 
tion of his incision through the skull, and turn it upwards towards 
the middle liue, he, will observe the; smooth internal surface of this 
membrane, lie will perceive also the large veins of the hemispheres 

* Willis lived in the seventeenth century; he was a great defender of the 
opinions of Harvey. 

t These bodies are incorrectly described as conglobate glands by Pacchioni, 
in an epistolatory dissertation, “De Glandulis conglohatis Dura? Meningis 
i HO^e 0r ^ s hymphatieis ad Plain Mat rein productis,” published at Koine, 
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filled with dark Wood, and passing from behind forwards to open into 
the superior longitudinal sinus; and the firm connexion, by means of 
these veins and the Pacchionian bodies, between the opposed surfaces 
of the arachnoid membrane. If he. separate these adhesions with his 
scalpel, he will see a vertical layer of dura mater descending between 
the hemispheres; and if he draw one side of the brain a little out¬ 
wards, he will he enabled to perceive the extent of the process of 
membrane, which is called the falx cerebri. 

The processes of dura mater which are sent inwards towards the 
interior of the skull, are the falx cerebri , tentorium eerebe.lli , and falx 
cerebcllL 

The Falx cerebri (falx, a sickle), so named from its sicklc-like ap¬ 
pearance, narrow in front, broad behind, and forming a sharp curved 
edge below', is attached in front to the crista galli process of the 
ethmoid bone, and behind lo the tentorium ccrebelli. 

The Tentorium ccrebelli. (tentorium, a tent) is a roof of dura mater, 
thrown across the cerebellum and attached at each side to the margin 
of the petrous portion of the temporal bone ; behind, to the transverse 
ridge of the occipital hone, which lodges the lateral sinuses; and to 
tlie elinoid processes in front. It supports the posterior lobes of the 
cerebrum and prevents their pressure* on the cerebellum, leaving 
only a small opening anteriorly, for the transmission of the crura 
cerebri. 

The Falx ccrebelli is a small process, generally double, attached 
to the vertical ridge of the occipital bouc beneath the lateral sinus, 
and to the tentorium. It is received into the indentation between 
the two hemispheres of the cerebellum. 

The layers of the dura mater separate in several situations, so as 
to form irregular channels which receive tin; venous blood. These are 
the sinuses of the, dura mater, which have been described at p. $07. 

The student cannot see the tentorium and falx ccrebelli until the 
brain is removed; hut he should consider the attachments of the 
former on the dried skull, for he will have to incise it in the removal 
of the brain, lie should now proceed to that operation, for which 
purpose the dura mater is to he incised all round, on a level with the 
section through the skull, and the scissors are to be carried deeply 
between the hemispheres of the brain in front, to cut through the 
anterior part of the falx; then draw the dura mater backwards, and 
leave it hanging by its attachment to the tentorium, liaise the 
anterior lobes of the brain carefully with the hand, and lift the olfac¬ 
tory bulbs from the cribriform fossae with the handle of the scalpel. 
Then cut across the two optic nerves and internal carotid arteries. 
Next divide the infundibulum and third nerves, and carry the knife 
along the margin of the petrous hone at each side, so as to divide 
the tentorium near its attachment. Cut across the fourth, fifth, 

* In leaping animals, as the feline and canine genera, the tentorium forms 
a bony tent. 



ARACHNOID MEMBRANE. 


405 


sixth, seventh, and eighth nerves in succession with a sharp knife, 
and pass the scalpel as far down as possible into the vertebral canal, 
to sever the spinal cord, cutting first to one side and then to the 
other, in order to divide the vertebral arteries and first cervical nerves. 
Then let him press the cerebellum gently upwards with the lingers of 
the right hand, the hemispheres being supported with the left, and 
the brain will roll into his hand. 

The Arteries of the dura mater are the anterior meningeal from the 
ethmoidal, ophthalmic, and internal carotid. The middle meningeal 
and meningea parva from the iuternal maxillary. The inferior 
meningeal from the ascending pharyngeal and occipital arteries; and 
the posterior meningeal from the vertebral. 

Its Nerves are derived from the nervi molles and vertebral plexus 
of the sympathetic, from the Gasserian ganglion, the ophthalmic 
nerve, and sometimes from the fourth. The branches from the Iwo 
latter are given off while those nerves are situated by the side of the 
sella turcica; they arc recurrent, and pass backwards between Ihe 
layers of the tentorium, to the lining membrane of the lateral sinus. 
Purkinje describes a sympathetic plexus of considerable size, as being 
situated around the vena Gale.ui at its entrance, into the fourth sinuS. 
The filaments from this plexus arc distributed to the tentorium. 

Arachnoid membrane. 

The Arachnoid ((tpax^rj tlcoc, like a spider’s web), so named from 
its extreme tenuity, is the serous membrane of the cerebro-spiual 
centre; and, like; other serous membranes, a shut sac. It envelopes 
the brain and spinal cord (visceral layer) and is reflected on the inner 
surface of the dura mater (parietal layer), giving to that membrane 
its sejous investment. 

On the upper surface of the hemispheres the arachnoid is trans¬ 
parent, but may be demonstrated as it passes across ihe sidei from 
one convolution to another by injecting, with a blow-pipe, a stream 
of air beneath it. At the base of the brain the membrane is opales¬ 
cent and thicker than in other situations, and more easily demon¬ 
strable from the circumstance of stretching across the interval between 
the middle lobes of the hemispheres. The space which is included 
between this layer of membrane and those parts of the base of the 
brain which are bounded by the optic commissure and fissures of 
Sylvius in front, and the pons Varolii behind, is termed fhe anterior 
sub-arachnoidean space. Another space formed in a similar manner, 
between the under part of the cerebellum and fhe medulla oblongata, 
is the posterior sub-arachnoidean space.; and a third space, situated 
oyer the corpora quadrigemiua, may be termed the superior snb- 
araclmoidean space. These spaces communicate freely with each 
other, the anterior aud posterior across the crura ccrebelli, the an¬ 
terior and the superior around the crura cerebri, and the latter and 
the posterior across the cerebellum in the course of the vermiform 
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processes. They communicate also with a still larger space formed 
by the loose disposition of the arachnoid around the spinal cord, the, 
spinal sub-arachnoid ran space. The whole of these, spaces, with the 
lesser spaces between the convolutions of the hemispheres, constitute 
one large and continuous cavity which is filled with a limpid, serous 
secretion, the snb-arachnoidean. or cerebrospinal Jluid* a fluid which 
is necessary to the maintenance and protection of the cerebro-spinal 
mass. The quantity of the cerebro-spinal fluid is determined by the 
relative size of the cerebro-spinal axis and that of the containing 
cavity, and is consequently very variable. It is smaller in youth than 
in old age, and in the adult has been estimated at about two ounces. 
The. visceral layer of the arachnoid is connected to the pia mater by a 
delicate areolar tissue, which in the sub-nruchuoidcan spaces is loose 
and filamentous. The serous secretion of the true cavity of the 
arachnoid is very small in quautity as compared with the sub- 
arachnoidcan fluid. 

The- arachnoid docs not enter into the ventricles of the brain, as 
imagined by Ilichfit, but. is reflected inwards upon the vena; Galcni for 
a short distance only, and returns upon those vessels to the dura 
tauter of the tentorium. It surrouuds the nerves as they originate 
from the brain, and forms a sheath around them to their point of 
exit from the skull. It is then reflected back upon the inner surface 
of the dura mater. 

According to Mr. Rainey,+ vessels of considerable size, but few in 
number ; and branches of cranial nerves are found in the arachnoid. 
He also describes, in this membrane, numberless plexuses and ganglia, 
which he considers to be analogous to those of the sympathetic nerve. 
Tlic fibres proceeding from this source are distributed on the arteries 
and nerves of the cerebro-spinal axis, but particularly on the former. 

Pia mater. 

The Via water is a vascular membrane composed of innumerable 
vessels held together by a thin layer of areolar tissue. It invests the 
whole surface of the brain, dipping into the sulci between the convolu¬ 
tions, and forming a fold in its interior called velum interposition. 
It also forms folds iu other situations, as in the third and fourth 
ventricles, and in the longitudinal fissures of the spinal cord. 

This membrane differs very strikingly in its structure in different 
parts of the cerebro-spinal axis. Thus, on the surface of the cerebrum, 
in contact with the soft grey matter of the brain, it is extremely 
vascular, forming remarkable loops of anastomoses in the interspaces 
of the convolutions, and distributing multitudes of minute st raight 

* The presence of a serous fluid beneath the arachnoid lias given rise to flit; 
conjecture that a sub-arachnoid serous membrane may exist in that situation. 
Such a supposition is quite unnecessary to explain the production of the 
secretion, since the pia mater is fully adequate to that function. 

f Medico-Chirurgical Transactions, vol. 2D. 
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vessels (tomentum cerebri) to the grey substance. In the substantia 
perforata, again, and locus perforatus, it gives off tufts of small arteries, 
which pierce Jhc white matter to reach the grey substance in the 
interior. But upon the crura cerebri, pons Varolii, and spinal cord, 
its vascular character seems almost lost. It has become a druse 
dbrous membrane, difficult to tear off, and forming the proper sheath 
of the spinal cord. 

The pia muter is the nutrient membrane of the brain, and derives 
its blood from the internal carotid and vertebral arteries. 

Its Nerves arc the minute filaments of the sympathetic, which 
accompany the branches of the arteries. 


CEREBRUM. 

The Cerebrum presents on its surface a number of slightly convex 
elevations, the convolutions (gyri), which are separated from each 
other by sulci of various depth.* It is divided superiorly into two 
hemispheres by the great longitudinal lissure, which lodges the falx 
cerebri, and marks the original development of the brain by two 
symmetrical halves. * 

Each hemisphere, upon its under surface, admits of a division into 
three lobes, anterior, middle, and posterior. The anterior lobe rests 
upon the roof of the orbit, and is separated from the middle by the 
lissure of Sylvius.f The middle lobe is received into the middle 
fossa of the base of the skull, and is separated from the posterior by 
a slight impression produced by the ridge of the petrous bone. The 
posterior lobe is supported by the tentorium. 

If the upper part of one hemisphere, at about, onc-third from its 
summit, be removed with a scalpel, a centre of white substance will be 
observed, surrounded by a narrow border of grey, which follows the 
line'of the sulci and convolutions, and presents a zigzag form. This 
section, from exhibiting the largest surface of medullary substance 
demonstrable in a single hemisphere, is called centrum ovale minus; 
it is spotted by numerous small red points (punota vaseulosa) which 
are produced by the escape of blood from the cut ends of minute 
arteries and veins. 

Separate carefully the two hemispheres of the cerebrum, and a 
broad band of white substance (corpus callosum) will be seen to 
connect them ; it will be seen also that the surface of the hemisphere 
where it comes in contact with the corpus callosum is bounded by a 
large convolution (gyrus fornicatus) which lies horizontally on that 
body, and may be traced forwards and backwards to the base of the 

* In estimating the surface of the brain, which, according to Baillarger, 
averages in round numbers, G70 square inches, these convolutions and the 
lamina) of the cerebellum are supposed to be unfolded. 

t James Dubois, a celebrated professor of anatomy in Paris, where he suc¬ 
ceeded Vidius in 1550, although known much earlier by his works and dis¬ 
coveries, hut particularly by his violence in the defence of Galen. His name 
was latinised to Jacobus Sylvius. 
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brain, terminating' by each extremity at the fissure of Sylvius. The 
sulcus between this convolution and the corpus callosum has been 
termed, very improperly, the “ ventricle of the corpus,callosuin, 5 ’ and 
some longitudinal fibres (strife longitudinales laterales), which arc 
brought into view when the convolution is raised, were called by 
Iteil the “covered band.” If the upper part of each hemisphere be 
removed to a level with the corpus callosum, a large expanse of 
medullary matter, surrounded by a zigzag line of grey substance cor¬ 
responding witli the convolutions and sulci of the two hemispheres, 
will be seen; this is the centrum ovale majus of Vieussens. 

Fig. 142.* 



The Corpus callosum (eallosus, hard) is a thick layer of medullary 
fibres passing transversely between the two hemispheres, and consti¬ 
tuting their great commissure (trabs cerebri, beam of the brain). It 
is situated in the middle line of the centrum ovale majus, but nearer 


* A section of the brain showing the centrum ovale majus and corpus 
callosum. 1, 1. The anterior lobosof the brain. 2,2. The posterior lobes. 
3, 3. The longitudinal fissure for the reception of the falx cerebri. 4, 4. The 
roof of the lateral ventricles. 5, 5. The genu of the corpus callosum. 6. Its 
body, upon which the linese transverse are seen. 7,7. The splonium corporis 
callosi. 8. The raphe. 9,J). The striae longitudinales laterales, or covered 
bands of Roil. 
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the anterior than the posterior part of the brain, anil terminates 
anteriorly in a rounded border (genu), which may be traced down¬ 
wards to the bs»e of the brain in front of the commissure of the optic 
nerves. Posteriorly it forms a thick rounded fold (splcuium), which 
is continuous with the fornix. The length of the corpus callosum is 
about four inches. 

Beneath the posterior rounded border of the corpus callosum is the 
transverse fissure of the cerebrum, which extends between the hemi¬ 
spheres and crura cerebri from nenr the fissure of Sylvius oil one side, 
to the same point on the opposite side of the brain. It is through 
this fissure that, the pin mater communicates with the velum inter¬ 
position. And it was here that Bichat conceived the arachnoid to 
enter the ventricles; hence it is also named the fissure of Bichtlt. 

Along the middle line of the corpus callosum is the raphe, a linear 
depression between two slightly elevated longitudinal bands (ehordie 
longitudinales, Lancisii); and, on either side of the raphe, may be 
seen the tineie transferor, which mark the direction of the fibres of 
which the corpus callosum is composed. These fibres may be, traced 
into the hemispheres on either side, and they will be seen to be crossed 
at about an inch from the raphe by the longitudinal fibres of the 
covered band of Beil. Anteriorly and posteriorly the fibres of the 
corpus callosum curve into their corresponding lobes. 

If a superficial incision be made through the corpus callosum on 
either side of the raphe, two irregular cavities will be opened, which 
extend from one extremity of the hemispheres to the other: these 
are the lateral ventricles. To expose them completely, their upper 
boundary should be removed with the scissors. In making this 
dissection the thin and diaphanous membrane of the ventricles may 
frequently be seen. 

Lateral ventricles. —Each lateral ventricle is divided into a 
central canity, and three smaller cavities called cornua. The anterior 
cornu curves forwards and oaf wards in ihc anterior lobe; the middle 
cornu descends into the middle lobe ; and the posterior cornu passes 
backwards in the posterior lobe, converging towards its fellow of the 
opposite side. The central cavity is triangular in form, being 
bounded above (roof) by the corpus callosum; internally by the 
septum lueidum, which separates it from the opposite ventricle; and 
below ( floor) by tlic following parts, taken in their order of position 
from before backwards 

Corpus striatum, Choroid plexus, 

. Tenia semieircularis, Corpus fimbriatnm. 

Thalamus opticus, lfornix. 

The Corpus striatum is named from the striated lines of white and 
grey matter which are seen upon cutting into its substance. It is 
grey on the exterior, and of a pyriform shape. The broad end, 
directed forwards, rests against the corpus striatum of the opposite 
side: the small cud, backwards, is separated from its fellow by the 
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interposition of the thalami optici. The corpora striata arc the 
superior ganglia of the cerebrum. 

The Tenia Semicircnlaris (tenia, alillct) is a narrow band of medul¬ 
lary substance, extending along the posterior border of the corpus 

Fig. 143.* 



* The lateral ventricles of the cerebrum. 1,1. The two hemispheres 
cut down to a level with the corpus callosum so as to constitute the centrum 
ovale majus. The surface is seen to be studded with the small vascular points 
—puncta vasculosa; and surrounded by a narrow margin which represents 
the grey substance. 2. A small portion of the anterior extremity (genu) of 
the corpus callosum. 3. Its posterior boundary (splonium); the intermediate 
portion forming the roof of the lateral ventricles has been removed so as to 
expose completely those cavities. 4. A part of the septum lucidum, showing 
an interspace between its layers—the fifth ventricle. 5. The anterior cornu 
of one side. G. The commencement of the middle cornu. 7. The posterior 
cornu. 8. The corpus striatum of one ventricle. 9. The tenia semicireularis 
partly covered by the vena corporis striati. 10. A small part of the thalamus 
opticus. 11. The dark fringe-like body to the left of the numeral is the 
choroid plexus. This plexus communicates with that of the opposite*ventricle 
through the foramen of Monro, or foramen commune anterius; a bristle is 
passed through this opening (under figure 4), and its extremities are seen 
resting on the corpus striatum at each side. The figure 11 rests upon the 
edge of the fornix, on that part of it which is called the corpus flmbriatum. 

12. The fornix. 13. The commencement of the hippocampus major descending 
into the middle cornu. The rounded oblong body, directly behind the figure 

13, is the pes accessorius, and farther back, immediately under figure 7, the 
hippocampus minor. 
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striatum, ami serving as a bond of connexion between that body and 
the thalliums opticus. It is transparent and dense at the surface, 
and received ti'yni Tarinus* the name of horny hand. The tenia is 
partly concealed by a large vein (vena corporis sir tali), which receives 
numerous small veins from the corpus striatum and thalamus 
opticus, and terminates in the vena Galcni of its own side. 

The Thalamus options (thalamus, a bed) is an oblong body, having 
a thin coating of white substance on its surface; it has received its 
name from giving origin to one root of the optic nerve. It is the 
inferior ganglion of the cerebrum. Part only of the thalamus is seen 
in the floor of the lateral ventricle; w r e must., therefore, defer its 
further description until we can examine it in its entire extent. 

The Choroid plexus (ydmoj’, ttioQ, resembling the chorionf) is a 
vascular fringe extending obliquely across the floor of the lateral 
ventricle, and sinking into the middle cornu. Anteriorly, it is small 
and tapering, and communicates with the choroid plexns of the 
opposite ventricle, through a large oval opening, the foramen of 
Monro, or foramen commune autcrius. This foramen may be dis¬ 
tinctly seen by pulling slightly on the plexus, and pressing aside the 
septum lucidutn with the handle of the knife. It is situated between 
the under surface of the fornix, and the anterior extremities of the 
tlialami optiei, and forms a communication transversely between the 
lateral ventricles, and perpendicularly with the third ventricle. 

The choroid plexus presents upon its surface a number of minute 
vascular processes, which arc termed villi. They are invested by a 
very delicate epithelium, surmounted by cilia, which have been seen 
in active movement in the embryo. Iu their interior the plexuses 
not unfrequcutly contain particles of calcareous matter, and they are 
sometimes covered by small clusters of serous cysts. 

The Corpus fimbriatum is a narrow white band, situated immediately 
behind the choroid plexus, and extending with it into the descending 
cornu of the lateral ventricle. Tt is, in fact, the lateral thin edge of 
the fornix, and being attached to the hippocampus major in the descend¬ 
ing horn of the lateral ventricle, it is also termed, tenia hippocampi. 

The Fornix is a white layer of medullary substance, of which a 
portion only is seen in this view of the ventricle. 

The Anterior cornu is triangular in its form, sweeping outwards, 
and terminating by a point ia the anterior lobe of the brain, at a 
short distance from its surface. 

The Posterior cornu, or digital cavity curves inwards, as it extends 
back into the posterior lobe of the brain, and likewise terminates 
near the surface. An elevation corresponding with a deep sulcus 
between two convolutions, projects into the area of this cornu, and is 
called the hippocampus minor. 

* Peter Tnrin, a French anatomist; his work, entitled “ Adversaria Anato- 
mlca,” was published in 1750. 

t See the note appended to the description of the choroid coat of tile eye- 
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The Middle or descending cornu, in descending into the middle 
lobe of the brain, forms a very considerable curve, and alters its di¬ 
rection several times as it proceeds. Hence it is described as passing 
backwards and outwards and downwards, and then turning forwards 
and inwards. This complex expression of a very simple curve has 
given origin to a symbol formed by the primary letters of these 
various terms; and by means of this the student recollects with ease 
the course of the cornu, noun. It is the largest of the three cornua, 
and terminates close to the tissurc of Sylvius, after having curved 
around the crus cerebri. 

The middle cornu should now be laid open, by inserting the little 
finger into its cavity, and making it serve as a director for the scalpel 
in cutting away the side of the hemisphere, so as to expose it com¬ 
pletely. 

The Superior boundary of the middle cornu is formed by the under 
surface of the thalamus opticus, upon which are the two projections 
called corpus geniculatum internum and externum; and the inferior 
wall by the various parts which are sometimes spoken of as the 
contents of the middle cornu: these arc the— 

Hippocampus major. Choroid plexus, 

Pes hippocampi. Fascia dentata, 

Pcs accessorius, Transverse fissure. 

Corpus fimbriatum, 

'Hie Hippocampus major or cornu Ammonis , so called from its re¬ 
semblance to a ram’s horn, the famous crest of Jupiter Ammon, is a 
considerable projection from the inferior wall, and extends the whole 
length of the middle cornu. Tts extremity is likened to the foot of 
au animal, from its presenting a number of knuckle-like elevations 
upon the surface, and is named pes hippocampi. The hippocampus 
major is the internal surface of the convolution (gyrus fornicatus) of 
the lateral edge of the hemisphere, the convolution which has been 
previously described as lying upon the corpus callosum and extending 
downwards to the base of the brain to terminate at the fissure of 
Sylvius. If it be cut across, the section will be seen to resemble the 
extremity of a convoluted scroll, consisting of alternate layers of 
white and grey substance. The hippocampus major is continuous 
superiorly with the fornix and corpus callosum, and derives its 
medullary layer from the corpus fimbriatum. 

The Pcs accessorius (emiuentia collateral^) is a swelling somewhat 
resembling the hippocampus major, but smaller in size, and situated 
in the angular interval between it and the hippocampus minor. Like 
the latter, it is formed by the protrusion of one of the sulci of the 
convolutions. 

The Corpus fimbriatum (tenia hippocampi) is the narrow white 
band which is prolonged from the central cavity of the ventricle, and 
is attached along the inner border of the hippocampus major. It is 
lost interiorly on the hippocampus. 
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Fascia dcntaia :—If the corpus fimbriatura he carefully raised, a 
narrow serrated band of grey substance, the margin of the grey 
substance of the middle lobe, will be seen beneath it; this is the 
fascia dentata. Beneath the corpus limbriatum will be likewise seen 
the transverse fissure of the brain, which has been before described as 
extending from near the fissure of Sylvius on one side, across to the 
same point on the opposite side of the brain. It is through this 
fissure that the pia mater communicates with tin; choroid plexus, and 
the latter obtains its supply of blood. The fissure is bounded on one 
side by the corpus fimbriatuni, and on the other by the under surface 
of the thalamus opticus. 

The internal boundary of tin? lateral ventricle is the septan/ lucid urn. 
This septum is thin and semi-transparent, and consists of two 
lamina? of cerebral substance attached above to the under surface of 
the corpus callosum at its anterior part, and below to the fornix. 
Between the two layers is a narrow space, the fifth rent ride, which 
is lined by a proper membrane. The fifth ventricle may be shown, 
by snipping through the septum lucidum transversely with the 
scissors. % 

The corpus callosum should now be cut across towards its anterior 
extremity, and tin? two ends carefully dissected away. 'I'lic anterior 
portion will be retailed only by the septum lucidum, but the posterior 
will la found incorporated with the white layer beneath, which is the 
fornix. 

Fornix. —The fornix (arch) is a triangular lamina of white 
substance, broad behind, and extending into each lateral ventricle: 
narrow in front, where it terminates in two crura, which arch down¬ 
wards to the base of the brain. 'Die two crura descend in a curved 
direction to the base of the brain, embedded in grey substance, in the 
lateral wails of the third ventricle, and lying directly behind the 
anterior commissure. At the base of the brain they make a sudden 
curve upon themselves and constitute the corpora nlbieantia, from 
which they may be traced upwards to their origin in the thalaini 
optici. Opening transversely beneath these two crura, just as they 
are about to arch downwards, is the foramen of communication 
between the lateral and the third ventricles, the foramen of Monro; 
or foramen commune outer ins. The choroid plexuses communicate, 
ami the veins of the corpora striata pass through this opening. 

The lateral thin edges of the fornix are continuous posteriorly with 
the coucave border of the hippocampus major at each side, and form 
the narrow white band called corpus fimhriatum (posterior crus of the 
fornix). In the middle line the fornix is continuous with the corpus 
callosum, and at each side with the hippocampus major and minor. 
Upon the under surface of the fornix towards its posterior part, some 
transverse lines are seen passing between the diverging corpora fim¬ 
briate : this appearance is termed the lyra (corpus psulloides), from a 
fancied resemblance to the strings of a harp. 

The fornix may now be removed by dividing it across anteriorly. 
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and turning it backwards, at the same time separating its lateral con¬ 
nexions with the hippocampi. If the student examine its under 
surface, lie will perceive the Jyra above described. 1 

Beneath the fornix is the velum inierpoditm (tela choroidca), a 
duplicatnre of pia mater introduced into the interior of the brain, 
through the transverse fissure. The velum is continuous at each side 
with the choroid plexus, and contains in its inferior layer two large 
veins (the rente Gateui) which receive the blood from the corpora 
striata and choroid plexuses, and terminate posteriorly, after uniting 


Fig. 141 * 



* The mesial surface of a longitudinal section of the brain. The incision 
has been carried along the middle line; between the two hemispheres of the 
cerebrum, and through the middle of the cerebellum and medulla oblongata. 
1. The inner surface of the left hemisphere. 2. The divided surface of the 
cerebellum, showing the arbor vita;. 3. The medulla oblongata at its point 
of junction with the spinal cord. 4. The corpus callosum curving downwards 
in front to terminate at the base of the brain, and rounded behind to become 
continuous with 5, the fornix. G. One of the crura of the fornix descending 
to 7, one of the corpora alhicantia. 8. The septum lucidum. 9. The velum 
interpositum, eqjnmunieating with the pia mater of the convolutions through 
the fissure of Bich&t. 10. Section of the middle commissure situated in the 
third ventricle. <11. Section of the anterior commissure. 12. Section of the 
posterior commissure; the commissure is somewhat above and to the left ot 
the numeral. The interspace between 10 and 11 is the foramen commune 
anterius, in which the crus of the fornix (G) is situated. The interspace 
between 10 and 12 is the foramen commune posterius. 13. The corpora 
quadrigemina, upon which is seen resting the pineal gland, 14. 15. The iter 
a tertio ad quartum ventriculum, or aqueduct of Sylvius. 1G. The fourth 
vontriclo. 17. The pons Varolii, through which are seen passing the diverging 
fibres of the corpora pvramidalia. 18. The crus cerebri of the left side, with 
the third nerve arising from it. 19. The tuber cinereum, from which projects 
the infundibulum, having the pituitary gland appended to its extremity- 
20. One of the optic nerves. 21. The left olfactory nerve terminating an¬ 
teriorly in a rounded bulb. 
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into a single trunk, in the straight sinus. Upon the under surface of 
the velum interpositum arc two fringe-like bodies, which project iuto 
the third ventricle. These are the choroid plexuses of the third 
ventricle; posteriorly these fringes enclose the pineal gland. 

If the velum interpositum be- raised and turned back, an operation 
which must be conducted with care, particularly at its posterior part 
where it invests the pineal gland, the thalami optici and the cavity of 
the third ventricle will be brought into view. 

Thalami optici. —The thalami optici are two oblong, square- 
shaped bodies, of a white colour superficially, inserted between the 
two diverging portions of the corpora striata, in the middle line a 
fissure exists between them which is called the third ventricle. 
Posteriorly and interiorly, they form the superior wall ol' the descend¬ 
ing cornu, and present two rounded elevations called corpus gcnicn- 
latum externum and internum . The corpus genicalatum externum is 
the larger of the two, and of q greyish colour; it is the principal 
origin of the optic nerve. Anteriorly, the thalami arc connected with 
the corpora albicantia by means of two white bands, which appear to 
originate in the white substance (tenia scuiicircularis) uniting tins 
thalami to the corpora striata. Externally they are in relation with 
the corpora striata and hemispheres. In their interior the thalami 
arc composed of wiiiti^ fibres mixed with grey substance. They are 
essent ially the inferior ganglia of the cerebrum. 

Tin an ventricle. —The third ventricle is the fissure between the 
two thalami optici. It is bounded above by the under surface of the 
velum interpositum, from which arc suspended the choroid plexuses of 
the third ventricle. J ts floor is formed by the grey substance of the 
anterior termination of the corpus callosum, called lamina cincrea, the 
tuber cinercum, corpora albicautia, and locus perforatus. Laferallg it 
is bounded by the thalami optici; anteriorly by the anterior com¬ 
missure and crura of the fornix; and posteriorly by the posterior 
commissure and the iter a tertio ad quartum vcntriculum. The third 
\outride is crossed by three commissures, anterior, middle, and poste¬ 
rior; and between these are two spaces, called foramen commune an- 
f erius and foramen commune postcrius. 

The Anterior commissure is a small rounded white cord, which 
enters the. corpus striatum at either side, and spreads out in the sub¬ 
stance of the hemispheres; the middle, or soft commissure consists of 
grey matter, which is continuous with the grey lining of the ventricle, 
it connects the adjacent sides of the thalami optici; the posterior 
commissure> smaller than the anterior, is a flattened white cord, 
connecting the two thalami optici posteriorly. 

The space between the anterior and middle commissure is called the 
foramen commune auleritis , and is that to which Monro lias given his 
name (foramen of Monro). It is the medium of communication 
between the lateral and third ventricles, and transmits superiorly the 
choroid plexus and vena*, corporum striatorum. The foramen com¬ 
mune anterius is also termed, iter ad infundibulum , from leading 
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downwards to the funnel-shaped cavity of the infundibulum. The 
crura of the fornix arc embedded in the lateral walls of the foramen 
commune, and arc concealed from view in this situation by the layer 

. Fig. 145.* 



* The third and fourth ventricles. 1. The fifth ventricle situated between 
the layers of the septum lueidum. 2, 2. The corpora striata. 3, 3. The 
thalami optici; the numbers are placed upon the part termed “colliculus.” 
4, 4. The pulvinar. 5, 5. The tenia scmicircularis. f>, 6. The crura of the 
fornix, cut across. 7. The middle commissure of the third ventricle. 8. The 
posterior commissure of the third ventricle ; the space between the thalami 
optici (3,3), in which the commissures (7,8) are placed is the third ventricle. 
9. The pineal gland. 10, 10. The peduncles of the pineal gland, which arc 
prolonged forwards as streaks (striae moduli ares colliculi nervorum opticorum) 
to the crura of the fornix, 6, 0. 11, 11. The nates. 12, 12. The testes. 
II, 11, and 12,12, are the corpora quadrigemina. 13. The brachium anterius 
of one side. 14. The brachium postcrius. 15. The corpus geniculatuni 
internum. 16. The corpus genieulatum externum. 17,17. The laqueus at 
each side. 18, 18. The processus e. cercbello ad testes. 19, 19. The crura 
cerebri. 20. The valve of Vleussens. 21. Section of the processus e cerebello 
ad testem, or superior peduncle of the cerebellum. 22. Section of the corpus 
restiforme, or middle peduncle. 23. Section of the crus cerebelli or inferior 
peduncle. 24. The fourth ventricle; the two bodies on which the number 
is placod are the fasciculi teretes. 25. The alae cinerao of the floor of the 
fourth ventricle; this part of the ventricle is termed the calamus scriptorius. 
20. The fasciculi gracilcs at their upper part, where they constitute the 
enlargements known as the processus clavati. They are separated by the 
posterior median fissure, and the dark aperture at the top of this fissure is 
the ventricle of Arantius. 27, 27. The striae medullares, the origin of the 
portio mollis nerve. 28, 28. The fasciculi lateralea of the spina) cord. 
29, 29. The fasciculi cuneati. 
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of grey substance which lines the interior of the third ventricle. If 
the crura be slightly separated, the anterior commissure will be seen 
immediately in Jrout of them, crossing from one corpus striatum to 
the other. The space between the middle and posterior commissure 
is the foramen commune posterius; it is much shallower than the 
preceding, and is the origin of a canal, the aqueduct of Sylvius or Her 
a lertio ad rjuartum veniricufum, which leads backwards beneath the 
posterior commissure and through the base of the corpora quadrige- 
mina to the upper part of the fourth ventricle. 

Corpora quadrigemina. —The corpora quadrigemina, or optic 
lobes, are situated immediately behind the third ventricle, and poste¬ 
rior commissure; and beneath the posterior border of the corpus 
callosum. They form, indeed, at this point, the inferior boundary of 
the transverse fissure of the hemispheres, the fissure of Bichat. The 
anterior pair of these bodies arc grey in colour, and are named nates: 
the posterior pair are white and much smaller than the anterior: 
they are termed testes. From the nates on each side may be traced a 
rounded process (brachium auterius) which passes obliquely outwards 
into the thalamus opticus; and from the testis a similar but. smaller 
process (brachium posterius) which has the same destination. The 
corpus geniculatum internum lies in the interval of these two processes 
where they enter the thalamus, and behind the brachium posterius is 
a prominent band (laqueus) which marks the course of the superior 
division of the fasciculus olivaris. The corpora quadrigemina are 
perforated longitudinally through their base by the aqueduct of 
Sylvius ; they are covered in partly by the pia mater and partly by 
the velum interpositum, and the nates form the base of support of 
the pineal gland. 

Pineal gland. —The pineal gland is a small reddish grey body of 
a conical form (hence its synonym conarhim), situated on the anterior 
part of the nates and invested by a duplicature of pia mater derived 
from the under part of the velum interpositum. The pineal gland, 
when pressed between the fingers is found to contain a gritty matter 
(acervulus) composed chemically of phosphate and carbonate of lime, 
phosphate of magnesia and ammonia, and is sometimes hollow in the 
interior. It is connected to the brain by means of two medullary 
cords called peduncles and a thin lamina derived from the posterior 
commissure; the peduncles of the pineal gland are attached to the 
thalami optici, and may be traced along the upper and inner margin 
of those bodies to the crura of the loruix with wliieh they become 
blended. From the close connexion subsisting between the pia inater 
and the pineal gland, and the softness of texture of the latter, the 
gland is liable to be torn away in the removal of the pia mater. 

Behind the corpora quadrigemina is the cerebellum, and beneath 
the cerebellum the fourth ventricle. The student must therefore 
divide the cerebellum down to the fourth ventricle, and turn its lobes 
aside to examine that cavity. 

Fourth ventricle. —The fourth ventricle (sinus rhomboidulis) 

E E 
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is the ventricle of the cerebellum. It is situated on the posterior 
surface of the medulla oblongata and pons Varolii, is lozenge shaped 
in its form, aud hounded on each side by a thick cord passing between 
the cerebellum and corpora quadrigemina, called the processus e cere- 
hello ad lesles, and by the corpus resliforme. It is covered in 
behind by the cerebellum, and by a thin lamella of medullary sub¬ 
stance, stretched between the two processus e cerebello ad te9tes, 
termed the valve of Yieussens * 

That portion of the cerebellum which forms the posterior boundary 
of the fourth ventricle, presents four small prominences or lobules, 
aud a thin layer of medullary substance, the velum medullare postering. 
Of the lobules two arc placed in the middle line, the nodulns and 
uvula, the former being before the latter; the remaining two are 
named amygdalce , or tonsils, and are situated one on either side of 
the uvula. They all project into the cavity of the fourth ventricle, 
and the velum medullare postcrius is situated in front of them. The 
valve of Yieussens or velum medullare autcrius is an extremely thin 
lamella of medullary substance, prolonged from the while matter of 
the cerebellum to the testes, aud attached on each side to the processus 
* cerebello ad testes. This lamella is overlaid for a short distance 
by a thin, transversely-grooved lobule of grey substance (linguetlu 
laminosa) derived from the anterior border of the cerebellum, and its 
junction with the testes is strengthened by a narrow slip given off by 
the commissure of those bodies, the frarmhm veli medullaris ante- 
rioris. The anterior v:all, or floor of the fourth ventricle is formed 
by two slightly convex bodies, fasciculi tereles (innominati), separated 
by a longitudinal groove which is continuous interiorly with the 
posterior median fissure of the spinal cord. On these bodies the 
grey substance (tasciohe cinereie) derived from the interior of the 
medulla is spread out, and at the lower part of the ventricle forms 
several eminences or nuclei, from which, according to Stilling, the 
eighth and ninth nerves, and probably also the fifth, take their origin. 
Higher up the fasciculi teretes arc crossed by several white striic 
(linem transversal), the origin of the auditory nerves. Upon the 
lower part of the floor of this ventricle is an impression resembling 
the point of a pen, aud hence named calamus scriplorius; the lateral 
boundaries of the calamus are the processus clavati of the posterior 
pyramids. Above, the fourth ventricle is hounded by the corpora 
quadrigemina and aqueduct of Sylvius; and below by a layer of pia 
mater aud arachnoid, called the valve of the arachnoid. Beneath this 
valve a communication exists between the ventricles of the brain and 
the sub-arachnoidean space. Within the fourth ventricle and lying 
against the uvula and tonsils are two small vascular fringes formed 
by the pia mater, the choroid plexuses of the fourth ventricle. 


* Raymond Vicussens, a great discoverer in the anatomy of the brain and 
nervous system. His “ Neurographia Universalis” was published at Lyons, in 
1686. 
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LINING MEMBRANE OF TI1E VENTRICLES. 

The lining irffembrane of the ventricles is a serous layer distinct 
from the arachnoid; it lines the whole of the interior of the lateral 
ventricles, and is connected above and below with the attached border 
of the choroid plexus, so a9 to exclude all communication between the 
lateral ventricles and the exterior of the brain. From the lateral 
ventricles it is reflected through the, foramen of Monro on each side 
into the third ventricle, which it invests throughout. From the third 
it is conducted into the fourth ventricle, through the iter a tertio ad 
quartum vcntriculum, and after lining its interior becomes continuous 
interiorly with the sub-arachnoidean space of the spinal cord. The 
lining membrane of the ventricles is provided with a ciliated epithe¬ 
lium, and is the source of the secretion which moistens and lubricates 
their interior. The flfth ventricle has a separate lining membrane. 


CEREBELLUM. 

The Cerebellum {i igs. 144, 146, 147), seven times smaller thau the 
cerebrum, is situated beneath the posterior lobes of the latter, being 
lodged in the posterior fossa of the base of the cranium, and protected 
from the superincumbent pressure of the cerebrum by the tentorium 
cerehelli. Like the cerebrum, it is composed of grey and white sub¬ 
stance, the former occupying the surface, the latter the interior, and 
its surface i3 formed of parallel lainelkc separated by sulei, and here 
and there by deeper sulei. In form, the cerebellum is oblong and 
flattened, its greater diameter being from side to side, its two surfaces 
looking upwards and downwards, and its borders being anterior, 
posterior, and lateral. In consideration of its shape the cerebellum 
admits of a division into two hemispheres, into certain prominences 
termed processes and lobules, and iuto certain divisions of its sub¬ 
stance called lobes, formed upon the hemispheres by the deeper sulei 
above referred to. 'Hie two hemispheres are separated from each 
other on the upper surface of the cerebellum by a longitudinal ridge, 
which is termed the superior vermiform process, and which forms a 
commissure between them. On the anterior border of the organ 
there is a semilunar not eh, incisnra cerehelli anterior , which encircles 
the corpora quadrigemina posteriorly. On the posterior border there 
is another notch, incisnra cerehelli posterior, which receives the upper 
part of the falx cerehelli: and on the under surface of the cerebellum 
is a deep fissure corresponding with the medulla oblongata, and 
termed the vallecula (valley). 

Each hemisphere of the cerebellum is divided by means of a fissure 
(sulcus horizontalis) which runs along its free border, into an upper 
and a lower portion, and upon each of these portions certain lobes arc 
marked out. Thus on the upper portion there are two such lobes 
separated by a sulcus, somewhat more strongly marked than the rest 
and extending deeper iuto the substance of the cerebellum ; they are 
e e 2 
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the lob us superior anterior anil lobus superior posterior. Upon the 
under portion of the hemisphere there are three such lobes, namely, 
lobus inferior anterior, medius, and posterior, and two additional ones 
of peculiar form, the lobus inferior internus or tonsil, and the flocculus. 
The tonsil (amygdala) is situated on the side of the vallecula, and 
projects into the fourth ventricle. The flocculus or pncumogastric 
lobule, long and slender, extends from the side of the vallecula around 
the corpus restiformc to the crus cerebelli, lying behind the filaments 
of the eighth pair of nerves. 

The commissure between the two hemispheres is termed the worm 
(vermis), that portion of the worm which occupies the upper surface 
of the cerebellum as far back as the horizontal fissure being the pro¬ 
cessus vermiformis superior, and that which is lodged within the 
vallecula being the processus vermiformis inferior. The superior 
vermiform process is a prominent longitudinal ridge, extending from 
the incisura anterior to tin*- ineisura posterior cerebelli. In imitation 
of the hemispheres, it is divided into lobes, of which three have re¬ 
ceived names, namely, the lobulus centralis, which is a small lobe 
situated in the incisura anterior; the moviieulns cerebelli , a longer 
lobe, having its peak and declivity; and a small lobe near the incisura 
posterior, The commissura simplex. The lobes of the inferior vermi¬ 
form process arc four in number, namely,—the commissura brevis , 
situated in the incisura posterior, below the horizontal fissure; the 
pyramid, a small, obtusely-pointed eminence; a larger prominence, 
the uvula, situated between the tonsils, and connected with them by 
means of a commissure; and in front of the uvula, the nodiilvs . In 
front of the nodulus is a thin lamina of medulhiry substance, con¬ 
sisting of a central and two lateral portions, the velum medullare. 
postei'ius (vnlvula Turini), and between this velum in front, and the. 
nodulus and uvula behind, is a deep fossa which is known as the 
swallow's nest (nidus hirundiuis). The velum medullare anterins is 
the valve of Vieussens, described with the fourth ventricle; both 
these vela proceed from the same point in the roof of that ventricle, 
and separate from each other at an angle, the one passing obliquely 
forwards, the other obliquely backwards. 

When a vertical incision is made into the cerebellum, that appear¬ 
ance is seen which has been denominated arbor vii<e cerebelli ; the 
white substance in the centre of such a section resembles the trunk of 
a tree, from which branches arc given oft', and from the branches 
branchlets and leaves, the two latter being coated by a moderately 
thick and uniform layer of grey substance. If the incision be made 
somewhat nearer the commissure than to the lateral border of the 
organ, a yellowish grey dentated line, enclosing medullary substance 
traversed by the openings of numerous vessels, will be seen in the 
centre of the white substance. This is the ganglion of the cerebellum, 
the corpus rhomboidcum or dentatum, from which the peduncles of tin: 
cerebellum proceed. The grey line is dense and horny in structure, 
and is the cut edge of a thin capsule, open towards the medulla oblongata. 

The cerebellum is associated with the rest of the encephalon by 
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means of three pairs of rounded cords or peduncles—superior, middle, 
and inferior. The superior peduncles, or processus n ccrebello ad testes 
proceed from tile cerebellum forwards and upwards to the testes, in 
which they are lost. They form the anterior part of the lateral 
boundaries of the fourth ventricle, and give attachment, by their inner 
borders to the valve of Vieusscns, which is stretched between them. 
At their junction with the testes they are crossed by the fourth pair 
of nerves. The middle peduncles, or crura cercbclti ad pontem, the 
largest of the three, issue from the cerebellum through the anterior 
extremity of the sulcus horizontalis, and are lost in the pons Varoiii. 
The inferior peduncles, or crura ad mnlullam oblongaiam, are the 
corpora restiformia which descend to the posterior part of the medulla 
oblongata, and form the inferior portion of the lateral boundaries of 
the fourth ventricle!. 


EASE OF THE MIA IN. 


The student should now prepare to st udy the base of the brain : for 
this purpose the organ should be turned upon its incised surface; and 
if the dissection have hitherto been conducted with care, he will find 
the base uninjured. The arachnoid membrane, some parts of the pia 
mater, and the circle of Willis, must be carefully cleared away, in 
order to expose all the parts to be examined. Those he will find 
arranged in the following order from before backwards :— 


Longitudinal fissure, 

Olfactory nerves, 

Fissure of Sylvius, 

Substantia perforata; 
Commencement of the transverse 
Optic commissure. 

Tuber ciuereum, 

Infundibulum; 


Corpora albicantia. 
Locus perforates. 
Crura cerebri; 

Pons Varoiii, 

fissure. Crura ccrebelli. 

Medulla oblongata. 


The Longitudinal fissure is the space separating the two hemi¬ 
spheres it is continued downwards to the base of the brain, and 
divides the two anterior lobes, in this fissure the anterior cerebral 
arteries ascend towards the eorpus callosum : and, if the two lobes be 
slightly drawn asunder, the anterior border (genu) of the eorpus cal¬ 
losum will be seen descending to the base of the brain. Arrived at 
the base of the brain, tlic eorpus callosum terminates by a concave 
border, which is prolonged to the commissure of the optic nerves by a 
thin layer of grey substance, the lamina cinerea. The lamina einerca 
is the anterior part of the inferior boundary of the third ventricle. 
On each side of the lamina cinerea the corpus callosum is continued 
into the substantia perforata and crura cerebri, and upon the latter 
forms a narrow medullary band lying externally to, and slightly over- 
lapping, the optic tract, the medulla innominata. 

Upon the under surface of each anterior lobe, on either side of the 
longitudinal fissure, is the olfactory nerve , with its bulb. 
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The Fissure of Sgh'aa bounds the anterior lobe posteriorly, and 
separates it from tbe middle lobe; it lodges the middle cerebral artery. 
If this fissure be followed outwards, a small isolated bluster of five or 
six convolutions (gyri operti) will be observed ; these constitute tbe 
island of ltei.1. The island of Beil, together with the substantia per¬ 
forata, forms the base of the corpus striatum. 

The Substantia perforata (locus perforates anticus) is a triangular 
plane of while substance, situated at the inner extremity of the fissure 
of Sylvius. It is named perforata from being pierced by a number 
of openings for small arteries, which enter the brain in this situation 
to supply the. grey substance of the corpus striatum. 

Passing backwards on each side beneath the edge of the middle 
lobe, is the commencement of the great transrme fissure, which ex¬ 
tends beneath the hemisphere of one side to the same point on the 
opposite side. A probe passed into this fissure between the crus cerebri 
and middle lobe would enter the middle cornu of the lateral ventricle. 

The Optic nmmrissitrc is situated on the middle line ; it is the point 
of communication between the two optic nerves. 

, The Taber ehiereum is an eminence of grey substance situated im¬ 
mediately behind the optic commissure, and in front of the corpora 
manmiiliaria. Trom its centre there projects a small conical body 
of grey substance, apparently a prolongation of the tuber cincrenm, 
the infundibulum. The infundibulum is hollow in its interior, en¬ 
closing a short crncal canal, which communicates with the cavity of 
the third ventricle; and below the termination of the canal, the 
conical process becomes connected with the pituitary gland. The 
infundibulum and tuber cincrenm form part of the lloor of the third 
ventricle. 

The. l'ituitarg gland (hypophysis cerebri) is a small, flattened, 
reddish-grey body situated in the sella turcica, and closely retained in 
that situation by the dura mater and arachnoid. It consists of two 
lobes, closely pressed together, the anterior lobe being tbe larger of 
the two, and oblong in shape, the posterior round. Both lobes arc 
connected with the infundibulum, but the latter is so soft in texture 
as to be generally torn through in the removal of the brain. Indeed, 
for the purposes of the student, it. is better to effect this separation 
with the knife, and leave the. pituitary body in situ, to be examined 
with the base of the cranium. 

The Corpora albicautia (mammillaria, pisiformia, bulbi fornicis) arc 
two white convex bodies, having the shape and size, of pens, situated 
behind the tuber cincrenm, and between the crura cerebri. They are 
a part, of t he. crura of the, fornix, which, after their origin from tbe 
thalami optici, descend to the base of the brain, and making a sudden 
curve upon themselves previously to their ascent to the lateral 
ventricles, constitute the corpora albicantig. 'When divided by sectiou, 
these bodies will be found to be composed of a capsule of white 
substance, containing grey matter, the grey matter of the two corpora 
being connected by means of a commissure. 
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The Incusperforatns (posterior) is a layer of whitish-grey substance, 
connected in I'rjut with the corpora albicantia, behind with the pons 
Varoiii, and on each side with the crura cerebri, between which it is 


Fig. 146.* 



* Tlie under surface or base of the brain. 1. The anterior lobe of one 
hemisphere of the cerebrum. 2. The middle lobe. 3. The posterior lobe 
almost concealed by (4) the hemisphere of the cerebellum. 5. The pyramidal 
lobe of the inferior vermiform process of the cerebellum. 6. The pneumo- 
gastric lobule. 7. The longitudinal fissure. 8. The olfactory nerves, with 
their bulbous expansions, it. The substantia perforata at the inner termina¬ 
tion of the fissure of Sylvius; the three roots ol the olfactory nerve are seen 
upon the substantia perforata. The commencement of the transverse fissure 
on each side is concealed by the inner border of the middle lobe. 10. The 
commissure of the optic nerves; the numeral is placed between the optic 
nerves as they diverge from the commissure, and rests upon the lamina cinerea 
of the corpus callosum. 11. The tuber cinereum, from which the infundi¬ 
bulum is seen projecting. 12. The corpora albicantia. 13. The locus per¬ 
forate, bounded on each side by the crura cerebri, and by the third nerve. 
14. The pons Varoiii. 15. The crus cerebelli of one side. 16. The fifth nerve 
emerging from the anterior border of the crus cerebelli; the small nerve by 
its side is the fourth. 17. The sixth pair ofinerves. 18. The seventh pair of 
nerves, consisting of the auditory and facial. 10. The corpora pyramidalia of 
the medulla oblongata; the corpus olivare and part of the corpus restiforme 
are seen at each side. JuHt below the numeral is the decussation of the fibres 
of the corpora pyramidalia. 20. The eighth pair of nerves. 21. The ninth 
or hypoglossal nerve. 22. The anterior root of the first cervical spinal nerve. 
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situated. Tt is perforated by several thick tufts of arteries, which are 
distributed to the thalami optici and third ventricle, pf which latter 
it assists in forming the floor. It is also called the pons Tarim. 

The Crura cerebri (peduncles of the cerebrum) arc two thick 
white cords, which issue from the anterior border of the pons Varolii, 
and diverge to cadi side to enter the thalami optici. By their outer 
side the crura cerebri arc continuous with the corpora quadrigemina, 
and, above, they constitute the lower boundary of the aqueduct of 
Sylvius. In their interior, they contain grey matter, which has a 
semilunar shape when the eras is divided transversely, and has been 
termed the locus niger. The third nerve will be observed to arise 
from the inner side of each, and the fourth nerves wind around their 
outer border from above. 

The Pons Varolii * (protuberantin annularis, nodus cncephali) is 
the broad transverse band of white fibres which arches like a bridge 
across the upper part of the medulla oblongata; and, contracting on 
each side into a thick rounded cord, enters the substance of the cere¬ 
bellum under the name of crus cerebelli. There is a groove along its 
middle which lodges the basilar artery. The pous Varolii is the com¬ 
missure of the cerebellum, and associates tbe two lateral lobes in their 
common function. Resting against the pous, near its posterior border, 
is the sixth pair of nerves. On the anterior border of the crus cere¬ 
belli, at each side, is the thick bundle of filaments belonging to the 
fifth nerve, and, lying against its posterior border, the seventh pair 
of nerves. The upper surface of the pons forms a part of the floor 
of the fourth ventricle. 


MEDULLA OBLONGATA. 

The medulla oblongata (bulbils rhachidicns), is tbe upper enlarged 
portiou of the spinal cord. It is somewhat conical in shape, and a 
little more than an inch in length, extending from the pons Varolii 
to a point corresponding with the upper border of the atlas. On the 
middle line, in front and behind, the medulla oblongata is marked by 
two vertical fissures, the anterior and posterior median fissures, which 
divide it superficially into two symmetrical lateral cords or columns; 
whilst each lateral column is subdivided by minor grooves into three 
smaller cords, namely, the corpora pyramidalia, corpora olivaria, and 
corpora restiformia. 

The Corpora pyramidalia are two narrow convex cords, tapering 
slightly from above downwards, and situated, one on either side of the 
anterior median fissure. At about ip inch below the pons the 
corpora pyramidalia communicate very freely across the fissure by a 

* Constant Varolius, Professor of Anatomy in Bologna: died in 1578. He 
dissected the brain in the course of its fibres^ beginning from the medulla 
oblongata; a plan which has since been perfected by Vieussens, and by Gall 
and Spurzheim. The work containing his mode of dissection, “De Resolu¬ 
tions Corporis Humani,” was published after his death, in 1591. 
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decussation of their fibres, and at their point of entrance into the pons 
they are constricted into round cords. The fissure is somewhat 
enlarged by this constriction, and the enlarged space has received the 
name of foramen emeum (Vicq d’Azyr) of the medulla oblongata. 

The Corpora olwaria (named from some resemblance to the shape 
of an olive), are two oblong, oval-shaped, convex bodies, of about the 
same breadth with the corpora pyramidalia, about half-an-iuch in 
length, and somewhat larger above than below. The corpus olivare 
is situated immediately external to the corpus pyramidule, from which, 
and from the corpus restiforme, it is separated by a well-marked 
groove. In this groove some longitudinal fibres are scon which 
enclose the base of the corpus olivare, and have been named funiculi 
giliqua, those which lie to its inner side being the funiculus interims, 
and those to its outer side the funiculus c.vternus. Besides these there 
arc other fibres which cross the corpus olivare obliquely, these arc the 
ftbrrp arcifonues. When examined by section (tig. 148), the corpus 
olivare is found to be a ganglion deeply embedded in the medulla 
oblongata, and meeting its fellow at the middle line behind the corpus 
pyramidale. The ganglion of the corpus olivare (corpus dentatums 
nucleus olivte), like that of the cerebellum, is a yellowish-grey dcutated 
capsule, opeu behind, and containing medullary substance from which 
a fasciculus of fibres proceeds upwards to the corpora quadrigemina 
and thalami oplici. The nervous filaments which spring from the 
groove oil the anterior border of the corpus olivare, are those of the 
hypoglossal nerve; and those on its posterior border arc the glosso¬ 
pharyngeal and pueumogastrie. 

The Corpora restiformia (restis, a rope), comprehend the whole of 
the posterior half of each lateral column of the medulla oblongata. 
They are separated from the corpora olivarin by the grooves already 
spoken of; posteriorly they are divided from each other by the 
posterior median fissure and the fourth ventricle, and superiorly they 
diverge and curve backwards to enter the cerebellum, and constitute 
its inferior peduncles. Aloug the posterior border of each corpus 
restiforme, und marked off from that body by a groove, is a narrow 
white cord, separated from its fellow by the posterior fissure. This 
pair of narrow cords arc termed the posterior pyramids (fasciculi 
graciles). Each fasciculus forms an enlargement (processus clavatus) 
at its upper cud, aud is then lost in the corresponding corpus rcsti- 
fonne. The processus davati are the lateral boundaries of the nib 
of the calamus scriptorius. The corpus restiforme is crossed near its 
entrance iuto the cerebellum by the auditory nerve, the choroid 
plexus of the fourth ventricle, and the pncuuiogastric lobule. 

The remaining portion of; the medulla oblongata visible from the 
exterior, are the two slightly convex columns which enter into the 
formation of the floor of the fourth ventricle. These columns are 
the fasciculi teretes (innominati). 

Diverging fibres. —The fibres composing the columns of the 
medulla oblongata have a special arrangement on reaching the upper 
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part of that body, those 1 of the corpora pyramidalia and olivaria enter 
the pons Varolii, and are thence prolonged through the crura 
cerebri, thalaini optici, and corpora striata to the cerebral hemispheres; 
hut those of the corpora restiformia are reflected backwards into the 
cerebellum, and form its inferior peduncles. 


F/g. 147.* 



* The base of the brain upon which several sections have been made, 
showing the distribution of the diverging fibres. 1. The medulla oblongata. 
2. One half of the pons Varolii. 3. The crus cerebri crossed by the optic 
nerve (4), and spreading out into tho hemisphere to form the corona radiata. 
5. The optic nerve near its origin; the nerves about the crus cerebri and 
cerebelli are the same as in tho preceding figure. 6. The olfactory nerve. 
7. The corpora albicantia. On the right side a portion of the brain has been 
removed to show the distribution of the diverging fibres. 8. The fibres of the 
corpus pyramidalc passing through tho substance of the pons Varolii. 9. The 
fibres passing through the thalamus opticus. 10. The fibres passing through 
the corpus striatum. 11. Their distribution to the hemisphere. 12. The 
fifth nerve: its two roots may be traced, the one forwards to the fibres of the 
corpus pyrainidale, the other backwards to the fasciculi teretes. 13. The 
fibres of the corpus pyramidale which pass outwards with tho corpus restiforme 
into the substance of the cerebellum ; these are the arciform fibres of Solly. 
The fibres jfgferred to are those below the numeral, the numeral itself rests 
upon the corpus olivare. 14. A section through one of the hemispheres of 
the cerebellum, showing the corpus rhomboideum in the centre of its white 
substance ; the arbor vitae is also seen. 15. The opposite hemisphere of the 
cerebellum. 
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From pursuing this course, and spreading out as they advance, 
(hcsc fibres have been termed by Gall the diverging fibres. While 
situated within’the pons the fibres ol' the corpus pgr ami dale and 
olivare separate and spread out, aud have grey substance interposed 
between them; and they quit the pons much increased in number 
and bulk, so as to form the crus cerebri. The fibres of the crus 
cerebri again are separated in the thalamus opticus, aud are inter¬ 
mingled with grey matter, and they also quit that body greatly in¬ 
creased in number and bulk. Precisely the same change takes place in 
the corpus striatum, and the fibres are now so extraordinarily multiplied 
as to be capable of forming a large proportion of the hemispheres. 

Observing this remarkable increase in the white fibres, apparently 
from the admixture of grey substance. Gall and Spurzhcim considered 
the latter as the material of increase or formative substance to the 
white fibres, and they arc borne out in this conclusion by several 
collateral facts, among the most prominent, of which is the great 
vascularity of the grey substance; the larger proportion of the 
nutrient fluid circulating through it is fully capable of effecting the 
increased growth aud nutrition of the structures by which it is sur» 
rounded. For a like reason, the bodies in which this grey substance 
occurs, are called by the same physiologists “ ganglia of increase ,” 
and by other authors simply ganglia. Thus the thalami optici and 
corpora striata arc the ganglia of the cerebrum; or, in other words, 
the formative ganglia of the hemispheres. 

The fibres of the corpora pvramidalia are not all of them destined 
to the course above described; several fasciculi curve outwards to 
reach the corpora rcstil'orinia, some passing in front and some behind 
the corpus olivare on each side. These are the arc form fibres; they 
are distinguished by Mr. Solly into the superficial and deep cerebellar 
fibres. In the pons Varolii the continued or cerebral fibres (Solly) 
of the corpus pyrnmidale arc placed between the superficial and deep 
layers of transverse fibres, and escaping from the pons, constitute the 
inferior and inner segment of the crus cerebri. From the crus cerebri 
they pass for the most part beneath the thalami optici into the 
corpora striata. 

The fibres which enclose the corpus olivare, under the name of 
fasciculi siliquos, are separated by that body into two hands; the 
innermost of the two hands, funiculus siliqure interims , accompanies 
the fibres of the corpus pyramidalc into the crus cerebri. The 
funiculus siliqme e.rtenms unites with a fasciculus proceeding from 
the nucleus olivai, and the combined column ascending behind the 
crus cercbelli divides into a superior and an inferior band. The in¬ 
ferior band proceeds with a fasciculus presently to be described, the 
fasciculus innominatus, into the upper segment of the eras cerebri. 
The superior band (laqueus) ascends by the side of the processus e 
ccrcbello ad testes, and, crossing the latter obliquely, enters the corpora 
quadrigomina, in which many of its fibres are distributed, while the 
rest arc continued onwards into the thalamus opticus. 
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The corpora rcstiformia derive their fibres from the anterior as well 
as from the posterior columns of the medulla oblongata; they diverge 
as they approach the cerebellum, and leaving between'them the cavity 
of the fourth ventricle, enter the subatauce of the cerebellum, under 
the form of two rounded cords. These cords envelop the corpora 
rhomboidon, or ganglia of increase, and then expand on all sides so 
as to constitute the cerebellum. 

Besides the fibres here described, there are, in the interior of the 
medulla oblongata, behind the corpora olivaria, and more or less 
apparent between these bodies and the corpora rcstiformia, two large 
bundles of fibres, the fasciculi innomiuali. These fasciculi ascend 
behind the deep transverse! fibres of the pons Vnrolii, mid become 
apparent in the floor of the fourth ventricle, under the name of 
fasciculi terctcs. h'rom this point they arc prolonged upwards beneath 
the corpora quadrigemiua into the crura cerebri, of which they form 
the upper and outer segment, and arc thence continued through the 
tlmlami optici and corpora striata into the hemispheres. The locus 
niger of the crus cerebri is a septum of grey matter interposed 
Jbetween these fasciculi and those of the corpora pyramidalia. 

Converging fibres. —In addition to the diverging fibres which 
are thus shown to constitute both the cerebrum and cerebellum, by 
their increase and development, another set of fibres ore found to 
exist, which have for their office the association of the symmetrical 
halves and distant parts of the same hemispheres. 

These are called from their direction converging fibres, and from 
their office commissures. The commissures of the cerebrum and cere¬ 
bellum are the— 


Corpus callosum, 
Fornix, 

Septum lucidum, 
Anterior commissure. 


Middle commissure, 
Posterior commissure, 
Peduncles of pineal gland, 
Pons Varolii. 


The Corpus callosum is the commissure of the hemispheres. It is 
therefore of moderate thickness in the middle, where its fibres pass 
directly from one hemisphere to the other; thicker in front (genu), 
where the anterior lobes arc connected; and thickest behind (splc- 
nium), where the fibres from the posterior lobes are assembled. The 
fibres which curve backwards into the posterior lobes from the sple- 
niuin of the corpus callosum have been termed forceps, those which 
pass directly outwards into the middle lobes from the same point, 
tapelmn , and those which curve forwards and inwards from the genii 
to the anterior lobes, forceps anterior. 

The Forms is an antero-posterior commissure, and serves to con¬ 
nect a number of parts. Below, it is associated with the tenia semi- 
circularis, thalami optici, and peduncles of the pineal gland; on each 
side, by means of the corpora fimbriatn, with the middle lobes of the 
brain ; and, above, with the corpus callosum, and consequently with 
the hemispheres. 
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The Septum lucidum is a perpendicular commissure between the 
fornix and corpus callosum. 

The Anterior* commissure traverses the corpus striatum, and con¬ 
nects the anterior and middle lobes of opposite hemispheres. The 
Middle commissure is a layer of grey substance, uniting the thalami 
optiei. The Posterior commissure is a white rounded cord, connect¬ 
ing the thalami optiei. 

The Peduncles of the pineal gland must also be regarded as com¬ 
missures, assisted in their function by the grey substance of the gland. 

The Pom Varolii is the commissure to the two hemispheres of the 
cerebellum. It consists of transverse fibres, which are split into two 
layers by the passage of the fasciculi of the corpora pyramidalia and 
corpora olivuria. These two layers, the superior and inferior, are 
collected together on each side, in the formation of the crura cerebelli. 

spinal conn. 

The dissection of the spinal cord requires that the spinal column 
should be opened throughout its entire length by sawing through thq 
laminec of tile vertebra:, close to the roots of the transverse processes, 
and raising the arches with a chisel; the muscles of the hack having 
been removed as a preliminary step. 

The Spinal column contains the spinal cord , or medulla spinalis ; 
the roots of the spinal nerves ; and the membranes of tho cord, viz. 
the. dura mater , arachnoid , pia mater, and mewhrana dculata. 

The Dura under spinalis {theca vertebralis ) is a cylindrical sheath 
of fibrous membrane, identical ill structure with the dura mater of 
ihc skull, and continuous with that membrane. At the margin of 
tile occipital foramen it is closely adherent to the hone ; by its an¬ 
terior surface it is attached to the posterior common ligament, and 
below, by means of its pointed extremity, to the coccyx. In the rest 
of its extent it is comparatively free, being connected, by a loose 
areolar tissue, to the u'alls of the spiuai canal. In this areolar tissue 
there exists a quantity of reddish, oily, adipose substance, somewhat 
analogous to the marrow of long bones. On either side and 
below, the dura mater forms a sheath for each of the spiuai nerves, 
to which it is closely adherent. Upon its inner surface it is smooth, 
being liued by the arachnoid; and on its sides may he seen double 
openings for the two roots of each of the spinal nerves. 

The Arachnoid is a continuation of the serous membrane of the 
brain. It encloses the cord very loosely, being connected to it only 
by long slender filaments* of areolar tissue, aud by a longitudinal 
lamella which is attached to the posterior aspect of the cord. The 
ineolar tissue is most abundant in the cervical region, and diminishes 
in quantity from above dowuwards; and the longitudinal lamella is 
complete only in the dorsal region. The arachnoid passes off from 

* A ocording to Mr. Rainey these filaments are nervous fasciculi having their 
origin in the arachnoid, and passing to the arteries of the cord. See page 40U. 
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the cord on cither side with the spinal nerves, to which it forms a 
sheath; and is then reflected on the darn mater, to constitute its 
serous surface. A connexion exists in several situations between the 
arachnoid of the cord aud that of the dura mater. The space 
between the arachnoid and the spinal cord is identical with that 
already described as existing between the same parts in the brail), 
the sub-arachnoidcan apace. It is occupied by a serous fluid, suffi¬ 
cient in quantity to expand the arachnoid, and fill completely the 
cavity of the theca vcrtebralis. The snb-arachnoidean or cerebro¬ 
spinal- fluid keeps up a constant and gentle pressure on the entire 
surface of the brain and spinal cord, and yields with the greatest 
facility to the various movements of the cord, giving to those delicate 
structures the advantage of the principles so usefully applied by l)r. 
Amott in the hydrostatic bed. 

The Fid mater is the immediate investment of the, cord; and, like 
the other membranes, is continuous with that of the brain. It is 
not, however, like the pia mater cerebri, a vascular membrane; but is 
dense and fibrous in structure, and contains but few vessels. It 
invests the cord closely, and sends a dnplicatnrc into the lissura 
longitudinalis anterior, and another, extremely delicate, into the fissura 
longiludiualis posterior. It forms a sheath for each of the filaments 
of the nerves, and 1’or the nerves themselves; and, interiorly, at the 
conical termination of the cord, is prolonged downwards as a slender 
ligament, (Jilnm terminate), which descends through the centre of the 
cauda equiua, and is attached to the dura mater lining the canal 
of the coccyx. This attachment is a rudiment of the original ex¬ 
tension of the spinal cord into the canal of the sacrum and coccyx. 
The pin mater has, distributed to it, a number of nervous plexuses 
derived from the sympathetic. 

The Memhraua deutata (ligamentum dentatum) is a thin process of 
pin mater sent oil' from each side of the cord throughout its entire 
length, and separating the anterior from the posterior roots of the 
spinal nerves. The number of serrations on each side is about twenty, 
the first being situated on a level with the occipital foramen, and 
having the vertebral artery and hypoglossal nerve passing in front 
and the spinal accessory nerve behind it, and the last opposite the 
first or second lumbar vertebra. Below this point, the membrane 
deutata is lost in the filum terminale of the pia mater. The use of 
this membrane is to maintain the position of the spinal cord in the 
midst of the fluid by which it is surrounded. 

The Spinal cord of the adult, somewhat less than eighteen inches 
in length, extends from the pons Varolii to opposite the first or 
second lumbar vertebra, where it terminates in a rounded point; in 
the child, at birth, it rqpchcs to the middle of the third lumbar 
vertebra, and in the embryo is prolonged as far as the coccyx. It 
presents a difference of diameter in different parts of its extent, and 
exhibits three enlargements. The uppermost of these is the medulla 
oblongata-, the next corresponds with the origin of the nerves 
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destined to the upper extremities (brachial); and the lower enlarge¬ 
ment (lumbar) is situated neur its termination, aud corresponds with 
the attachment,of the nerves which-are intended for the supply of 
the lower limbs. The brachial enlargement is flattened from before 
backwards, and extends from the t hird cervical vertebra to the first 
dorsal; the lumbar enlargement is flattened from side to side, and is 
smaller than the brachial. The spinal cord gives off near its termi¬ 
nation that assemblage of nerves which has received the name of 
cauda equina. 

In form, the spinal cord is a flattened cylinder, and presents on its 
anterior surface a fissure, which extends into the cord to the depth 
of one-third of its diameter. This is the anterior median fissure.. If 
the sides of the fissure be gently separated, they will be seen to be 
connected at the bottom by a layer of medullary substance, the ante¬ 
rior white commissure. 

On the posterior surface another fissure exists, which is so narrow 
between the second cervical and second lumbar nerve, as to be hardly 
perceptible. This is the posterior median fissure. It extends more 
deeply into the cord than the anterior fissure, and terminates in the 
grey substance of the interior.* These two fissures divide the me¬ 
dulla spinalis into two lateral cords, which arc connected to each 
other by the white commissure which forms the bottom of the an¬ 
terior fissure, and by a commissure of grey matter situated behind the 
former. On cither side of the posterior median fissure is a slight line 
which bounds on each side the posterior median columns. These columns 
are most apparent at the upper part of the cord, in the medulla 
oblongata, where they have received the name of posterior pyramids. 

Two other lines arc observed on the medulla, the anterior and 
posterior lateral sulci, corresponding with the attachment of the an¬ 
terior and posterior roots of the spinal nerves. The anterior lateral 
sulcus is a mere trace, marked only by the attachment of the fila¬ 
ments of the anterior roots. The posterior lateral sulcus is more 
evident, and is a narrow greyish line, derived from the grey substance 
of the interior. 

Although these fissures aud sulci indicate a division of the spinal 
cord into three pairs of columns, namely, anterior, lateral, aud pos¬ 
terior, the posterior median columns being regarded as a part of the 
posterior columns, it is customary to consider each half of the spinal 
cord as consisting of two columns only, the antero-latcral and the 
posterior. The anlero-laleml columns are the columns of motion, 
and comprehend all that part of the cord situated between the fissura 
longitudinals anterior aud the posterior lateral sulcus, the grey line 
of origin of the posterior roots of the spinal nerves. The posterior 
columns are the columns of sensation. 

If a transverse section of the spinal coft be made, its internal 


* According to some anatomists there exists a posterior white commissure 
at the bottom of the posterior median fissure. This is not a settled point. 
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structure may be seen and examined. It will then appear to be com¬ 
posed of two hollow cylinders of white matter, placed side by side, 
aud connected by a narrow white commissure . Each 0 cylindcr is filled 
with grey substance, which is connected by a commissure of the same 
matter (grey commissure). The form of the grey substance, ns ob¬ 
served in the section, is that of two irregularly curved or crescentic 
lilies joined by a transverse band. The extremities of the curved 
lines correspond with the sulci of origin of the anterior and posterior 
roots of the nerves. The anterior extremities, larger than the pos¬ 
terior, do not quite reach the surface; hut the posterior appear 
upon the surface, aud form a narrow grey line, the sulcus lateralis 
posterior. 

Fig. 148 * 






'Hie white substance of the spinal cord is composed of parallel fibres, 
which are collected into longitudinal lamiiue and extend throughout 
the entire length of the cord. These laminae are various in breadth, 
and are arranged in a radiated manner; one border being thick and 
corresponding with the surface of the cord, while the other is thin 
and lies in contact with the grey substance of the interior. According 
to Rolando the white substance constitutes a simple nervous membrane, 
which is folded into longitudinal plaits, haying the radiated disposition 
above described. The anterior commissure, according to his description, 
is merely the continuation of this nervous membrane from one lateral 
cord across the middle line to the other. Moreover, Rolando considers 
that a thin lamina of pia mater is received between each of the folds 
from the exterior, while a layer of the grey substance is prolonged 
between them from within. Cruveilhicr is of opinion that each lamella 

* Sections of the spinal cord. After Arnold, a. A section made across 
the lower part of the corpora olivaria. 1, 1. Corpora pyramidalia. 2. The 
anterior median fissure. 3. The corpus olivare ; in the section of which the 
zig-zag outline of the corpus dentatum is seen. 4. The corpus restiforme. 
•». The grey substance of the corpus restiforme. 6. The corpora pyramidalia 
posteriora. 7. The ■floor of the fourth ventricle.. 

b. A section madtVbetween the third and fourth cervical nerves. 1. The 
anterior median fissure. ^ An indentation corresponding in situation with 
tile posterior median fissure, which latter is not distinguishable at this part 
of the spinal cord. 3, 3. The antero-lateral columns of the spinal cord. 
4, 4. The posterior columns, ft. The anterior cornu of grey matter. 6. Its 
posterior cornu, terminating at, 7, the sulcus lateralis posterior. 8. The 
isthmus connecting the grey matter of the two sides of the cord. 
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is completely independent of its neighbours, and he believes this state¬ 
ment to be confirmed by pathology, which shows that a single lamella 
may be injured, or atrophied, and at the same time be surrounded by 
others perfectly sound. 


CRANIAL NERVES. 

There arc ninn pairs of cranisd nerves. Taken in their order from 
before, backwards, they arc as follows 

1st. Olfactory. 

2nd. Optic. 

3rd. Motores oculorum. 

4th. Pathetioi (iroehlcares). 

5 th. Trifacial (trigemini). 

6th. Abduocutcs. 

7th i Facial (l )or tio dura). 

(Auditory (portio mollis). 

{ Glosso-phary ngeal. 

Pneumogastric (vagus, par vagum). 

S])inal Accessory. 

Oth. Hypoglossal (lingual). 

1 unetionally or physiologically the cranial nerves admit of division 
into three groups, namely, nerves of special sense, nerves of motion, 
and compound nerves, that is, nerves which contain fibres both of 
sensation and motion. The nerves belonging to these groups are the 

I 1st. Olfactory. 

Special sense ... - 2nd. Optic. 

,7th. Auditory. 

* f3rd. Motores oculorum. 

4th. Pathetiei. 

Motion.- fith. Abducentes. 

7th. Facial, 
fith. Hypoglossal. 

5th. Trifacial. 

Compound ... . 8U *' Glosso-pharyngcal. 

„ Pneumogastric. 

„ Spinal accessory. 

The fourth, facial and eighth nerves were considered by Sir Charles 
JJeli to form a system apart from the rest, arid to be 'allied in the 
functions of expression and respiration. In consonance with this 
view he termed them respiratory nerves, and he' gave to that part of 
oWon S ata from which the y “rise the name of respiratory 

I’HtST pair. Olfactory. —The olfactory nerve arises hv three 
r r 
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roots; an inner root from the inner and posterior part of the anterior 
lobe close to the substantia perforata, a middle root from a papilla of 
grey matter (caruncula mamillaris), embedded in (,hv anterior lobe, 
and an external root , which may be traced as a white streak along 
the fissure of Sylvius into the corpus striatum, where it is continuous 
with some of the fibres of the anterior commissure. The nervous 
cord formed by the union of these three roots is soft in texture, 
prismoid in shape, and embedded in a sulcus between two convolutions 
on the under surface of each anterior lobe of the brain, lying between 
the pia mater and the arachnoid. As it passes forwards it increases 


Fig. 149 * 



* The olfactory nerve, with its distribution on the soptum nasi. The nares 
have been divided by a longitudinal section made immediately to the left oi 
the septum, the right naris being preserved entire. 1. The frontal sinus. 
2. The nasal bone. 3. The crista galli process of the ethmoid bone. 4. The 
sphenoidal sinus of the left side. 5. The sella turcica. 6. The basilar process 
of the sphenoid and occipital bones. 7- The posterior opening of the right 
naris. 8. The opening of the Eustachian tube in the upper part of the 
pharynx. 9. The soft palate divided through its middle. 10. Cut surface 
of the hard palate, a. The olfactory nerve, b. Its three roots of origin. 
c. Its bulb, from which the filaments are seen to proceed which spread out 
in the substance of the pituitary membrane, d. The nasal nerve, a branch 
of the ophthalmic, descending into the left naris from the anterior foramen of 
the cribriform plate, and dividing into its external and internal branch. 

. ml.« . 1__„1. .«il_1__1..X1_1!.„ 
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in breadth and swells at its extremity into an oblong mas* of grey 
and white substance, the bulhns olfacUmm, which rests upon the 
cribriform lamella of the ethmoid bone. From the under surface of 
the bulbua olfactorius are given off* the nerves which pass through the 
cribriform foramina and supply the mucous membrane of the narcs ; 
they are arranged in two groups, an inner group, reddish iu colour 
and soft, which spread out upon the septum narium, and an outer 
group, whiter and more firm, which descend through bony canals in 
the outer wall of the narcs, and are. distributed upon the superior 
and middle turbinated bones. 

Second pair. Optjc. —The. optic nerve, a nerve of large size, 
arises from the corpora geniculata on the posterior and inferior aspect 
of t he thalamus options, from the thalamus itself, and from the nates. 
Proceeding from this origin it winds around the crus cerebri as a 
flattened hand, under the name of fmeins oplieus, and joins with its 
fellow in front of the tuber ciuereum to form the optic commissure 
(ehiasma). The tractus opticus is united with the crus cerebri and 
tuber ciuereum, and is covered in by the pia mater; the commissure 
is also connected with the tuber cineroum, from which it receives 
fibres, and the nerve beyond the commissure diverges from its fellow, 
becomes rounded in form, and is enclosed in a sheath derived from 
tlu arachnoid. In passing through the optic foramen the optic nerve 
receives a sheath from the dura mater, which splits at this point into 
two layers; one, which becomes the periosteum of the orbit; the. 
oilier, the one in question, which forms a sheath for the nerve, and is 
lost in the sclerotic coat of the eyeball. After a short course within 
the orbit the optic nerve pierces the sclerotic and choroid coats and 
expands into the nervous membrane of the eyeball, the retina. Near 
the globe, the nerve, is pierced by a small artery, the artcria centralis 
retime, which runs through the central axis of the nerve and reaches 
the internal surface of the retina, to which it distributes branches. 

The commissure rests upon tin; processus olivaris of the sphenoid 
bone ; it is bounded by the lamina cinerca of the corpus callosum in 
front, by the substantia perforata on each side, and by the tuber 
eincreum behind. Within the commissure the innermost fibres of the 
optic nerves cross each other to pass to opposite eyes, while the outer 
fibres continue their course uninterruptedly to the eye of the corre¬ 
sponding side. Thi; neurilemma of the commissure, as well as that, 
of the nerves, is formed by the pia mater. 

Third patr. Motorks Oculorpm. —The motor oeuli, a nerve 
of moderate size, arises from the inner side of the crus cerebri, close to 
the pons Varolii, and passes forward between the posterior cerebral and 
superior cerebellar artery. It pierces the dura mater immediately^!! 
front of the posterior clinoid process; descends obliquely along th& ; 
external wall of the cavernous sinus; and divides into two branches 
which enter the orbit between the two heads of the external rectos 
r r 2 
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muscle. The .superior brunch ascends, and supplies the superior rectus 
and levator palpcbru’. The inferior sends a branch beneath the optic 
nerve to the internal rectus, another to the inferior reotus, and a long 
branch to the inferior oblique muscle. From the latter a short thick 
branch is given off to the ophthalmic ganglion, forming its inferior 
root. The branches of the third nerve enter the muscles on their 
ocular side. 


Fig. 180.* 



* The isthmus encephali, showing the thalamus opticus, corpora quadri¬ 
gemina, pons Varolii, and medulla oblongata, as viewed from the side. 1. The 
thalamus opticus. 2. The posterior prominence of this body, tubcrculum 
superius posterius or pulvinar. 3. The corpus geniculatum externum. 4 The 
corpus geniculatum internum, ft. The commencement of the tractus opticus. 
<>. The pineal gland. 7. The nates. 8. The testis of one side. 9. The 
brachium anterius of the corpora quadrigemina. a. The brachium posterius. 
b. The origin of the fourth nerve, which may be seen descending over the 
crus cerebri, c. Tlic processus e cerebello ad testom, or superior peduncle 
of the cerebellum, d. The hand of fibres termed laqueus, the superior 
division of the fasciculus olivaris, crossing the superior peduncle of the cere¬ 
bellum to enter the corpora quadrigemina. Through the small triangular 
space in front of this band, crossed by the fourth nerve, some of the fibres of 
the superior peduncle of the cerebellum may be seen. c. The superior portion 
of the crus cerebri, termed tegmentum. /. Its inferior portion, g. The 
third nerve, h. The pons Varolii. *. The crus cerebelli, or middle peduncle 
of the cerebellum. Jt. The inferior peduncle derived from the corpus resti- 
forme. The mass lying in the angular interval upon these is the superior 
peduncle. 1. The fifth nerve issuing from between the transverse fasciculi 
of the pons Varolii. m. The sixth nerve, n. The seventh nerve; the inferior 
and smaller cord is the facial nerve, the superior and larger the auditory. 

o. The corpus olivare crossed interiorly by the superficial arciform fibres. 

p. The corpus pyramidale. q . The posterior pyramids of the medulla oblon¬ 
gata. r. The corpus restiforme, s. The spinal cord. t. The fourth ventricle. 
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The fibres of origin of this nerve may be traced into the grey sub¬ 
stance of the crus cerebri,* into the motor tract,+ aud as far ns the 
corpora quadrigcmina and valve ol‘ Vieussens. In the cavernous sinus 
it receives one or two filaments from the carotid plexus, and one 
from the ophthalmic nerve. 

Fourth fair. Pathetici (Iroehlearis).—The fourth is the 
smallest cerebral nerve; it arises from the valve of Vieussens close to 
the testis, and winding around the crus cerebri to the extremity of the 
petrous portion of the temporal bone, pierces the dura mater near the 
oval opening for the fifth nerve, and passes along the outer wall of the 
cavernous sinus to the sphenoidal fissure. Tn its course through the 
sinus it is situated at first below the motor oculi, but afterwards 
ascends and becomes the. highest, of the nerves which enter tin; orbit 
through the sphenoidal fissure. Upon entering I lie orbit the nerve 
crosses the levator palpebne muscle near its origin, aud is distributed 
upon the orbital surface of tin*, superior oblique or troehlearis muscle; 
lienee its synonym troehlearis. 

Branches .—While in the cavernous sinus the fourth nerve gives q|f 
a recurrent branch, some filaments of communication to the ophthalmic 
nerve, and a. branch to assist in forming the lachrymal nerve; the 
recurrent branch, which consists of sympathetic filaments derived from 
the carotid plexus, passes backwards between the layers of the tento¬ 
rium, and divides into two or three filaments, which are distributed to 
the liniug membrane of the lateral sinus. This recurrent nerve is some¬ 
times a branch of the ophthalmic, and occasionally proceeds directly 
from the carotid plexus. 

Fifth pair. Trifacial (trigeminus.)—The fifth nerve, the great 
sensitive, nerve of the head and face, and the largest cranial nerve, is 
analogous to the. spinal nerves in its origin by two roofs from the 
anterior and posterior columns of the spinal cord, and in the existence 
of a ganglion on the posterior root. It arises{ from a tract of 
yellowish-white matter situated in front of the floor of the fourth 
ventricle and the origin of the auditory nerve, and behind the crus 
cerebclli. This tract divides inferiorly into two fasciculi which maj 
he traced downwards into the spinal cord, one being continuous with 
the fibres of the. anterior column, the other with the posterior column. 
Proceeding from this origin the two roots of the nerve pass forward, 
and issue from the brain upon the anterior part of the crus ccrebclli, 
where they are separated by a slight interval. The anterior is much 
smaller than the posterior, and the two together constitute the fifth 
nerve, which, in this situation, consists of seventy to a hundred 

* Mayo. t Solly. 

X I have adopted the origin of this nerve, given by l)r. Alcock, of Dublin, 
in the Cyclopaedia of Anatomy and Physiology, as the result of his dissec¬ 
tions. Mr. Mayo also traces the anterior root of the nerve to a similar 
origin. 



438 


CEREBRAL NERVES. 


Fig. 151.* 



* The cerebral nerves within the cranium. 1. The olfactory nerve 
swelling at its anterior extremity into the bulbus olfactorius. 2, 2. The 
optic nerves, passing through the optic foramina. 3, 3. The motores 
oeulorum, piercing the dura muter near the posterior clinoid processes. 
4, 4. The pathetici; tlie nerve of the loft, side is seen piercing the dura 
mater; on the right side the dura mater is removed, and the nerve may be 
traced through the cavernous sinus, ft, 5. The trigeminus; on the left side 
the nerve is seen merely passing through the dura mater ; on the right, the 
Casserian ganglion and its three divisions are seen. 0. The ahdueentes. 
7, 7. The seventh pair; on the right side the norves composing this pair have 
been tracod into the petrous portion of the temporal hone. 8, 8. The eighth 
pair; the most anterior of the three nerves is the glosso-pharyngeal; the 
middle and Jarger, the pneumogastric; and the posterior and smaller,the spinal 
accessory. 1), 9. The hypoglossal nerve, consisting of several fasciculi piercing 
the dura mater at the anterior condyloid foramen. 10. Tlio dura mater 
attached to the crista galli. 11. The cribriform plate of the ethmoid 
bone, brought into view by the removal of the dura mater. 12. The 
pituitary gland and infundibulum. 13, 13. The internal carotid arteries. 
14, 14. The cavernous sinus. 1ft. The Casserian ganglion. 10. The 
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filaments held together by pia mater. The nerve then passes through 
an oval opening in the border of the tentorium, near the extremity of 
the petrous bone, and spreads out into a large semilunar ganglion, the 
Gasserian. If the ganglion be turned over, it will be seen that the 
anterior root lies against its under surface without having any con¬ 
nexion with it, and may he followed onwards to the inferior maxillary 
nerve. The Gasserian ganglion divides into three branches, the 
ophthalmic, superior maxillary, and inferior maxillary. 

The Ophthalmic nerve is the nerve of sensation of the eyeball 
and lachrymal gland, the mucous membrane of the eye and nose, the 
integument of the forehead and nose, and the muscles of tins eyebrow 
and forehead. It arises from the upper part of the Gasserian ganglion 
by a short trunk, about three quarters of an iuch iu length; passes 
forwards through the outer wall of tin; cavernous sinus, lying exter- 
nsdly to the other nerves, and divides into three branches. Previously 
to its division it receives several filaments from the carotid plexus, and 
gives off a small recurrent nerve , that passes backwards with the 
recurrent branch of the fourth nerve between the two layers of tly? 
tentorium to the lining membrane of the lateral sinus. 

The Branches of I lie ophthalmic nerve are, the— 

Frontal, Lachrymal, Nasal. 

The Frontal nerve mounts above the levator palpelme, and runs 
forward, resting on that muscle, to the supra-orbital foramen, through 
which it escapes upon the forehead, with the supra-orbital artery. It 
supplies the conjunctiva and upper eyelid and the integument of the 
cranium as l'ar as the vertex. 

The frontal nerve gives off but one small branch, the supra-lrochlear > 
which passes inwards above the pulley of the superior oblique muscle, 
and ascends along the middle line of the forehead, distributing 
filaments to the integument, to the inner angle of the eye and root of 
the nose, and to the conjunctiva. 

The Lachrymal nerve, the smallest of the three branches of the 
ophthalmic, receives a filament from the fourth nerve in the cavernous 
siuus, and passes outwards aloug the upper border of the external 
rectus muscle, and in company with the lachrymal artery, to the 
lachrymal gland, where it divides into two branches. The superior 
branch passes along the upper surface of the gland and through a 
foramen in the malar bone, and is distributed upon the temple and 
cheek, communicating with the subcutaneus malce and facial nerve. 
The inferior branch supplies the lower surface of the gland and 

ophthalmic nerve. 17. The superior maxillary nerve passing through the 
foramen rotundum. 18. The inferior maxillary nerve passing through the 
foramen ovale. 19. The intumescentia gangliforrnis of the facial nerve; 
the nerve joining it from the front is the nervus petrosus superficialis. 
‘20. The continuation of the facial nerve along the aqueductus Fallopii to 
the stylo-mastoid foramen. 
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conjunctiva, and terminates in the integument of the upper lid com¬ 
municating with the facial nerve. 

The Nasal nerve (naso-ciliaris) passes forwards between the two 
heads of the extern:il rectus muscle, crosses the optic nerve in com¬ 
pany with the ophthalmic artery, and enters the anterior ethmoidal 
foramen immediately above the internal rectus. It then traverses the 



* A diagram showing the fifth pair of nerves with its branches. 1. The 
origin of the nerve by two roots. 2. The nerve escaping from the crus cere- 
belli. 3. The CaHserian ganglion. 4. Its ophthalmic division. 5. The frontal 
nervo giving off the supra-trochlear branch, and escaping on the forehead 
through the supra-orbital foramen. 6. The lachrymal nerve. 7. The nasal 
nerve,passing at 8 through the anterior ethmoidal foramen, and giving off the 
infra-trochlear branch. 9. The communication (superior root) of the nasal 
nerve with the ophthalmic ganglion. 10. A small portion of the third nerve 
(inferior root) with which the ganglion is seen communicating; the ganglion 
gives off the ciliary branches from its anterior aspect. 11. The superior 
maxillary nerve. 12. Its orbital branch. 13. The two spheno-palatinc 
branches communicating with Meckel’s ganglion; the three branches given 
off from the lower part of the ganglion aro the posterior palatine nerves. 
14, 14. The superior dental nerves, posterior, middle, and anterior, forming 
by their communications the superior maxillary plexus. 15. The infra¬ 
orbital branches distributed upon the check. 16. The inferior maxillary 
nerve. 17. Its anterior or muscular trunk. 18. Tho posterior trunk ; the 
two divisions are separated by an arrow. 19. The gustatory nerve. 20. The 
chorda tympani joining it at an acute angle. 21. The submaxillary ganglion. 
22. The inferior dental nerve. 23. Its mylo-hyoidean branch. 24. The 
auriculo-temporal nervo, dividing behind the articulation of the lower jaw, 
to reunite and form a single trunk. 25. Its branch of communication with 
the facial nerve. 26. The continuation of its trunk to the temple. 
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upper part of the ethmoid hone to the cribriform plate, and passes 
downwards through the slit-likc opening by the side of the crista gnlli 


Fig. 153.* 



* The nerves of the orbit seen from the outer side: after Arnold. 
1. Section of the frontal bone; immediately bohind the numeral is the 
frontal sinus, and, in front, the integument. 2. The superior maxillary 
bone; the section in front of the numeral exhibits the maxillary sinus. 
3. Part of the sphenoid bone. 4. The levator palpebra) and superior rectus 
muscles. 5. The superior oblique muscle. (>. The inferior oblique muscle. 
7. The ocular half of the external rectus tnusclo drawn forwards. 8. The 
orbital half of the external rectus muscle turned downwards. On this 
muscle tho sixth nerve is seen dividing hito branches. 9. The inferior 
rectus muscle. 10. The optic nerve. 11. Tho internal carotid artery 
emerging from the cavernous sinus. 12. The ophthalmic artery. 13. The 
third nerve. 14. The branch of the third nerve to the inferior oblique 
muscle. Between this and the sixth nerve (7) is seen the branch which 
supplies the inferior rectus; its branch to the ophthalmic ganglion is seen 
proceeding from the upper side of the trunk of the nerve, at the bottom of 
the orbit. 15. The fourth nerve. 16. The trunk of the fifth nerve. 17. The 
Casserian ganglion. 18. The ophthalmic nerve. 19. The superior maxillary 
nerve. 20. The inferior maxillary norve. 21. The frontal nerve. 22. Its 
division into branches to supply the integument of the forehead. 23. The 
lachrymal nerve. 24. The nasal nerve; the small nerve seen in the bifur¬ 
cation of the nasal and frontal nerve, is one of the branches of the upper 
division of the third nerve. 25. The nasal nerve passing over the internal 
rectus muscle to the anterior ethmoidal foramen. 26. The infra-trochlear 
nerve. 27. A long ciliary branch of the nasal; another long ciliary branch 
is seen proceeding from the lower aspect of the nerve. 28. The long root of 
the ophthalmic ganglion, proceeding from the nasal nerve, and receiving the 
sympathetic root which joins it at an acute angle. 29. The ophthalmic 
ganglion, giving off from its fore-part, the short ciliary nerves. 30. The 
globe of the eye. 
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into the nose, where it divides into two brandies—on internal branch 
supplying the mucous lnemhranc of the septum and anterior wall of 
the nares: and nn external branch which, after supplying a few 
filaments to (he mucous membrane, passes between the fibro-car- 
tilngcs, and is distributed to the integument at the extremity of the 
nose. 

The Branches of the nasal nerve within the orbit are, the gan¬ 
glionic, ciliary, and inl'ra-trochlear: in the nose it gives off one or 
two filaments to the anterior ethmoidal cells and frontal sinus. The 
/lunijlimiic branch passes obliquely forwards to the superior angle of 
the ophthalmic ganglion, forming its superior or long root. The long 
ciliary branches are two or three, filaments which are given off hy 
the nasal as it crosses the optie nerve. They pierce the posterior 
part, of the sclerotic, anil puss between that tunic and the choroid to 
be distributed to the iris. The infra-trochlear is given off just as 
the nerve is about to enter the anterior ethmoidal foramen. It 
passes along the superior border of Ihe internal rectus to the inner 
angle of the eye, where it communicates with the supra-trochleur 
nerve, and supplies the lachrymal sac, caruncula laehrymalis, con¬ 
junctiva, and inner angle of the orbit. 


The, SlTKiuoit maxi Leahy NFIIVH, larger than the preceding, is 
the nerve of sensation of the teeth of the upper jaw, the hard and 
soft palate and tonsils, the, antrum inaxillurc, and the muscles ami 
integument of the lower eyelid, cheek, and upper lip. Proceeding 
from the middle of the Casserian ganglion, it passes forwards through 
the foramen rotundum, crosses (he spheno-inaxillary fossa, and enters 
the canal in the door of (lie orbit, along which it runs to the infra¬ 
orbital foramen. Emerging oil (lie face, beneath the levator labii 
superioris muscle, it divides into a number of branches, which form 
a plexus,with (lie facial nerve. 

The Branches of (he superior maxillary nerve are divisible into 
three groups:—1. Those which are given off in the spheno-maxillary 
fossa. 2. Those in the infra-orbital canal; and 3. Those on the 
face. They may be' thus arranged :— 


Spheno-maxillary fossa, 

Infra-orbital canal . . . 
On the face. 


{ Orbital, or temporo-malar, 
Sphcno-palatine, 

Posterior dental, 
f Middle dental, 

(.Anterior dental, 
j Muscular, 

(Cutaneous, 


The Orbital or teniporo-malar branch enters the orbit through the 
spheno-maxillary fissure, and divides into two branches, temporal and 
malar; the temporal branch ascends along the outer wall of the 
orbit, and after receiving a branch from the lachrymal nerve, passes 
through a canal in the mnlar bone, and enters the temporal fossa; it 
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then pierces the temporal muscle and fascia, and is distributed to the 
integument of the temple and side of the forehead, communicating 
with the facial jyid anterior auricular nerve. In the temporal fossa 
it communicates with the deep temporal nerves. The malar , or 
inferior branch (suheutaneus malu;) takes its course along the lower 
angle of the outer wall of the orbit, and emerges upon the check 
through an opeiTing in the malar hone, passing between the tibres of 
the orbicularis palpebrarum muscle. It communicates with branches 
of the infra-orbital and facial nerves. 

The S/dieno-pa/aline branches, two in number, pass downwards to 
the spheno-palatine or Meckel’s ganglion. 

The Posterior dental branches, two in number, pass downwards 
upon the tuberosity of the superior maxillary hone, where one enters 
a canal in tin? hone, and is distributed to the molar teeth and lining 
membrane of the. antrum, and communicates with tin; anterior dental 
nerve; while the other , lying externally to the hone, is distributed to 
the gmus and buccinator muscle. 

The Middle. and anterior denial branches descend to the cor- 
' responding teeth and gums ; the former beneath the lining membrane 
of the antrum, the latter through distinct canals in the walls of the' 
bone. Previously to tlieir distribution, the dental nerves form a 
plexus (superior maxillary plexus) in the outer wall of the superior 
maxillary bone immediately above the alveolus. Prom this plexus 
the filaments are given off which supply the pulps of the teeth, the 
gums, the mucous membrane of the Hour of the nares, and the palate. 
Some gangliform masses have been described in connexion with this 
plexus, one being placed over the canine, and another over the second 
molar tooth. 

The. Muscular and cutaneous branches are tin; terminating fila¬ 
ments of the nerve; they supply the muscles, integument, and 
mucous membrane of the lower eyelid, cheek, nose, and lip, and form 
an intricate plexus with branches of the facial nerve. 

Tim Inferior maxillary nerve is a nerve both of sensation and 
motion, and is distributed to the teeth and gums of the lower jaw, 
the tongue, which it supplies with the sense of taste, the integument 
of the temple, external ear, lower part of the face and lower lip, 
and the muscles of mastication. It proceeds from the inferior 
angle of the Casseriau ganglion, is the largest of the three divi¬ 
sions of the, fifth nerve, and is augmented in size by the anterior 
or motor root, which passes behind the ganglion, and unites With 
the inferior maxillary as it escapes through the foramen ovale. 
Emerging at the foramen ovale the nerve divides into two trunks, 
external and internal, which arc separated from each other by the 
external pterygoid muscle. 

The External trunk , into which may be traced nearly the whole of 
the motor root, immediately divides into five branches, which are dis¬ 
tributed to the muscles of the tcmporo-maxillary region ; they are— 
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The Masseteric, which crosses the sigmoid not ch with the masseteric 
artery to the masseter muscle. It scuds a small branch to the tem¬ 
poral muscle, and n filament to the tempore-maxillary articulation. 

Temporal; two branches passing between the upper border of the 
external pterygoid muscle and the temporal bone to the temporal 
muscle. Two or three filaments from these nerves pierce the 
temporal fascia, and communicate with the lachrymal, subcutaneus 
malic, auricular nnd facial nerves. 

Unocal; a large branch which pierces the fibres of the external 
pterygoid, to reach the buccinator muscle. This nerve sends filaments 
to the temporal and external pterygoid muscle, to the-mucous mem¬ 
brane and integument of the check, and communicates with the 
facial nerve. 

Internal pterygoid; a long nnd slender branch, which passes 
inwards to the internal pterygoid muscle, and gives filaments in its 
course to the tensor palati and tensor tyinpani. This nerve is 
remarkable 1'rom its connexion with the otic ganglion, to which it is 
closely attached. 

The Internal trim/; divides into three branches— 

Gustatory, 

Inferior dental, 

Aurieulo-temporal. 

The Gustatory nerve descends between the two pterygoid muscles 
to the side of the tongue, where it becomes flattened, and divides into 
numerous filaments, which are distributed to the papillus and mucous 
membrane of the tongue. 

Relations .—It lies at first between the external pterygoid muscle 
and the pharynx,' next between the two pterygoid muscles, then 
between the internal pterygoid and ramus of the jaw, and between 
the stylo-glossus muscle and the submaxillary gland; lastly, it runs 
along the side of the tongue, resting against the hyo-glossus muscle, 
and covered in by the mylo-hyoidcus and mucous membrane. 

The gustatory nerve, while between the two pterygoid muscles, 
receives a braucli from the inferior dental; lower down it is joined at 
an acute angle by the chorda fympani which passes downwards in the 
sheath of the gustatory to the submnxillary gland, where it unites 
with the sulmiaxillary ganglion. On the hyo-glossus muscle some 
branches of communication are sent to the hypoglossal, and in the 
course of the nerve several small branches to the mucous membrane 
of the fauces, tonsils, submaxillary gland, 'Wharton’s duct, and sub¬ 
lingual gland. 

The Inferior dental nerve passes downwards with the inferior 
dental artery, at first between the two pterygoid muscles, and then 
between the internal lateral ligameut and the ramus of the lower jaw, 
to the dental foramen. It then rims along the canal in the inferior 
maxillary bone, distributing branches (inferior maxillary plexus) to 
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the teeth and gums, and divides into two terminal branches, incisive 
and mental. The incisive branch passes forwards, to supply the 
incisive teeth: the mental branch escapes through the mental foramen, 
to be distributed to the muscles and integument of the chin and lower 
lip, and to the mucous membrane of the latter, commuuicatiug with 
the facial nerve. 

The inferior dental nerve gives off hut one branch, the mylo- 
hyoidean , which leaves the nerve just as it is about to enter the dental 
foramen. This branch pierces the insertion of the internal lateral 
ligament, and descends along a groove in the bone to the inferior 
surface of the mylo-hyoid muscle, to which, and to the anterior belly 
of the digastricus, it is distributed. 

The Aukiculo-temp'oral nerve originates by two roots,between 
which the arteria ineningea media takes its course, and passes directly 
backwards behind the articulation of the lower jaw. It then ascends 
between that articulation and the meatus auris, and, escaping from 
beneath the parotid gland, divides into two temporal branches. 
While behind the temporo-maxillary articulation, it forms a kind of 
plexus, and sends off several branches. 

The auricular branches, two in number, arc distributed to the 
external ear, one passing above, the other below the meatus. 

Branches are also given off, while the nerve is situated in the 
parotid gland, to the articulation, the meatus, the substance of the 
gland, and communicating branches to the facial and sympathetic 
nerves. 

The temporal branches are anterior and posterior; the former ac¬ 
companies the temporal artery, and supplies the integument of the 
temporal region, communicating with the branches of the facial 
supra-orbital, suheutaueus malm and lachrymal nerves; the latter is 
distributed to the upper part of the pinna, the attrahens aurem 
muscle, and the integument of the posterior part of the temple. 

Sixth pair, abdiicentes. —The ahdueens nerve, about half the 
size of the motor oculi, arises by several filaments from the upper 
constricted part of the corpus pyramidale, close to the pons Varolii. 
Proceeding forwards from this origin, it lies parallel with the basilar 
artery, and, piercing the dura mater upon the clivus Blumenbachii of 
the sphenoid hone, ascends beneath that membrane to the cavernous 
sinus. It then runs forwards along the inner wall of the sinus below 
the other nerves, and, resting against the internal carotid artery, 
passes between the two heads of the external rectus, and is distributed 
I o that muscle. As it enters the orBit, it lies upon the ophthalmic 
vein, from which it is separated by a lamina of dura mater. In the 
cavernous sinus it is joiued by several filaments from the carotid 
plexus, by one from Meckel’s ganglion, and one from the ophthalmic 
nerve. Mr. Mayo traced the origin of this nerve between the 
fasciculi of the corpora pyramidalia to the posterior part of the 
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medulla oblongata; and Mr. Grainger pointed out its connexion with 
the grey substance of the spinal cord. 

Seventh pair. —The seventh pair consists of two nerves* which 
lie side by side on the poslerior border of the crus ccrebelli. The 
smaller and most internal of these, and, at the same time, the most 
dense in texture, is the facial nerve or portio dura. The. external 
nerve, which is soft and pulpy, and often grooved hy contact with 
the preceding, is the auditory nerve or portio mollis of the seventh 
pair. Soemmering makes the auditory nerve the eighth pair ; but, 
retaining the classification of "Willis, we regard it as a part of the 
Seventh. 

Facial nerve (portio’dura).—The facial nerve, the motor nerve 
of the face, arises from the upper part of the groove between the 
corpus olivare and corpus rcstiforme, close to tin; pons Varolii, from 
which point its libres may he traced deeply into the corpus rcstiforme. 
The. nerve then passes forwards, resting on the. crus cercbelli, and 
comes into relation with the auditory nerve, with which it enters tin* 
meatus auditorius interims, lying at first to the inner side of, and then 
upon that nerve. At the bottom of the incatus it enters the canal 
expressly intended for it, the aqueduct ns Fallopii, and directs its 
course, forwards towards the hiatus Fallopii, where it forms a gaugli- 
form swelling (intumescentia gangliformis, ganglion geniculare), and 
receives the petrosal branch of the Vidian nerve. It then curves 
backwards towards the tympanum, and descends along the inner wall 
of that cavity to the stylo-mastoid foramen. Emerging at the stylo¬ 
mastoid foramen, it passes forwards within the parotid gland, crossing 
the external jugular vein and external carotid artery, and at the. ramus 
of the. lower jaw divides into two trunks, tcmjioro-facial and cerriro- 
facial. These trunks at once split into numerous branches, which, 
after forming a number of looped communications (pes anscrinus) 
with each other over the masseter muscle, spread out upon the side 
of the face, from the temple to the neck, to he distributed to the 
muscles of this extensive region. 

The communications which the facial nerve maintains in its course 
are the following: in the meatus auditorius it sends one or two fila¬ 
ments to the auditory nerve ; the intumescentia gangliformis receives 
the nervus petrosus supcrfieialis major and minor, and sends a twig 
hack to the auditory nerve; behind «tlie tympanum the nerve receives 
one or two twigs from the auricular branch of the pncumogastric; at 

* A third nerve of small size, the portio intermedia of Wrisberg.is brought 
into view by separating these two trunks. The researches of Dr. Morganti 
go to show that the portio intermedia is connected, at its origin in the corpus 
restiforme, with the auditory nerve; that it is the posterior or sensitive root 
of the facial; that the intumescentia gangliformis of the facial is the ganglion 
of this root; that it bestows the principal part of the sensitive function on 
the facial; and that the chorda tympani is partly derived from the intu¬ 
mescentia gangliformis. 
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its exit from the stylo-mastoid foramen it receives a twig from the 
glosso-pharyngeal, and in the parotid gland one or two large branches 
from the auricula-temporal nerve. .Besides these, the facial nerve has 
numerous peripheral communications, with the branches of the fifth 
nerve on the face, and with the cervical nerves in the parotid gland 
and on the neck. The numerous communications of the facial nerve 
have obtained for it the designation of nervus sympalheticus minor. 

The Branches of the facial nerve are— 


Within the aqucductus J 
Fallopii.( 

After emerging at the j 
stylo-mastoid foramen, f 

On the face.j 


Tympanic, 

Chorda tympani. 

Posterior auricular, 

Stylo-hyoid, 

Digastric. 

Tcmporo-faeial, 

Cervico-facial. 


The Tympanic branch is a small filament distributed to the stapedius 
muscle. 

The Chorda tympani quits the facial just before, that nerve 
emerges from the stylo-mastoid foramen, and ascends by a distinct 
canal to the upper part of the posterior wall of the tympanum, where 
it enters that cavity through an opening situated between the base of 
the pyramid and the attachment of the membrana tympani, and 
becomes invested by mucous membrane. It then crosses the tym¬ 
panum between the handle of the malleus and long process of the 
incus to the anterior inferior angle of the cavity, and escapes through 
a distinct opening in the fissura Glaseri, and joins the gustatory 
nerve at an acute angle between the two pterygoid muscles. Unclosed 
in a sheath of the gustatory nerve, it descends to the submaxillary 
gland, where it unites with, the submaxillary ganglion. 

The Posterior auricular nerve ascends behind the ear, between the 
meatus aiid mastoid process, and divides into an anterior and a poste¬ 
rior branch. The anterior branch receives a filament of communi¬ 
cation from the auricular branch of the pneumogaslrie nerve, and 
distributes filaments to the retrahens and attollens aurem muscles and 
to the pinna. The posterior branch communicates with the auricu- 
laris magnus and occipitalis minor, and is distributed to the posterior 
belly of the occipito-frontalis and integument. 

The Stylo-hyoid branch is distributed to the stylo-hyoid muscle, 
and communicates with the carotid plexus of the sympathetic. 

The Digastric branch supplies the posterior belly of the digastricus 
muscle, and communicates with the glosso-pharyngeal and pneumo- 
gastric nerve. 

The Temporo-facial gives off a number of branches which are dis¬ 
tributed over the temple and upper half of the face, supplying the 
muscles of this region, and communicating with the branches of the 
auriculo-temporal, subcutaueus mate, lachrymal, and supra-orbital 
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nerve. The inferior branches, which accompany Stenon’s duet, form 
a plexus with the terminal branches of the infra-orbital nerve, and 
communicate with the infra-trochlear and nasal. 

The Cervico-facial divides into a number of branches which are 
distributed to muscles oh the lower half of the face and upper part 
of the neck, and communicate with .the buccal and inferior dental 
nerves. The cervical branches (subcutanei colli) form a plexus with 

Fig. 154.* 



* The distnbutioif of the itcial nerve and the branches of the cervical 
plexus. 1. The facial nerve, escaping from the stylo-mastoid foramen, and 
crossing the ramus of the lower jaw; the parotid gland has been removed 
in order to see the nerve more distinctly. 2. The posterior auricular branch; 
the digastric and stylo-hyoid filaments arc seen near the origin of this branch. 
3. Temporal branches, communicating with (4) the branches of the frontal 
nerve. 5. Infra-orbital branches, communicating with (6) the infra-orbital 
nerve. 7. Maxillary brunches, communicating with (8) the mental nerve. 
9. Cervico-facial branches communicating with (10) the superflcialis colli 
nerve, and forming a plexus (11) over the submaxillary gland. The distri¬ 
bution of the branches of the facial in a radiated direction over the side of 
the face and their looped communications constitute the pes anscrinus. 
12. The auricularis magnus nerve, one of the ascending branches of the 
cervical plexus. 13. The occipitalis minor, ascending along the posterior 
border of the sterno-maatoid muscle. 14. The superficial and deep descending 
branches of the cervical plexus. 15. The spinal accessory nerve, giving ofl 
a branch to the external surface of the trapezius muscle. 16. The occipitalis 
major nerve, the posterior branch of the second cervical nerve. 
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the superficinlis colli nerve over the submaxillory gland, and are dis¬ 
tributed to the platysma myoides. 

Aitiitouv nerve (portio mollis).— The auditory nerve takes its 
origin in the linen- trausversiu (stria.- lneduUares) of the anterior wall 
or floor of the fourth ventricle, and winds around the corpus rest i- 
l'ormc, from which it receives fibres, to the posterior border of the 
crus cerebclli. It then passes forwards upon the erus cerebelli in 
company with the facinl nerve, which lies in a groove on its 
superior surface, and enters the meatus andilorius interims, and at 
tlic bottom of the meatus it divides into two branches, cochlear and 
vestibular. The auditory nerve is soft and pulpy in texture, and 
receives in the mealus audit onus several filaments from the facial 
nerve. 

Eighth pair. —The eighth pair consists of three nerves, glosso¬ 
pharyngeal, pnemuogastrie, and spinal accessory ; these arc the ninth, 
tenth, and eleventh pairs of Soemmering. 

Gi.osso-I'UAKYNGEai. nerve.- —'ITie glosso-pharyngeal nerve, as 
its name implies, is the nerve of sensation of the mucous membrane 
of the tongue and pharynx, hut it also gives branches to some of the 
muscles of these organs. It arises by five or six iilaments from the 
groove between the corpus olivare and rcstiforme, or rather from the 
anterior border of the latter, and escapes from the skull at the inner¬ 
most extremity of the jugular foramen through n distinct opening in 
the dura mater, lying anteriorly to the sheath of the pneumogastric 
and spinal accessory nerves, and internally to the jugular vein. It 
iheu passes forwards between the jugular vein and internal carotid 
artery, to the stylo-pliaryngous muscle, and descends along the inferior 
border of that muscle to the hyo-glossns, beneath which it curves to 
he distributed to the mucous membrane of the base of the tongue 
and fauces, to the mucous glands of the mouth, and to the tonsils. 
While situated iu the jugular fossa, the nerve presents two gnnglifonn 
swellings; one superior (ganglion jugulare of Muller) of small size, 
and involving only the posterior fibim of tlig nerve; the other 
inferior, nearly half an inch below the preceding, of larger size, and 
occupying the whole diameter of the nerve, the ganglion of Andersch* 
(ganglion petrosum). Iu its course downwards, after passing between 
the internal carotid artery and jugular vein, it crosses the artery 
behind the styloid process and muscles; and after following the lower 
border of the stylo-pharyngeus muscle for a short distance, lies upon 
that muscle and the middle constrictor previously to its passage 
beneath the hyo-glossus. 

The fibres of origin of this nerve may he traced through the 
fasciculi of the corpus restiforme to the grey substance in the floor of 
the fourth ventriclo. 

* Charles Samuel Andersch. “ Tractatus Anatomlco-l'hyslotoglcns de 
Nervis corporis Human! Aliquibus, 1797 .” 

G G 
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The Branches of the glosso-pharyngeal nerve are— 
Communicating branches with the Facial, 

Pucumog39ti ic, 

Carotid, Sympathetic. 

Tympanic, 

Muscular, 

Pharyngeal, 

Lingual, 

Tonsillitic. 

The Branches of communication proceed chiefly from the ganglion 
of Andersch; they are—one to join the auricular branch of the 
pneumogastrie, one to the ganglion of the pneumogastrie, one to the 
superior cervical ganglion of the sympathetic, and one, which arises 
below the ganglion, and pierces the posterior belly of the digastricus 
muscle to join the facial nerve. 

The Tympanic branch (Jacobson’s nerve) proceeds from the 
ganglion of Andersch, or from the trunk of the nerve immediately 
above the ganglion ; it enters a small bony canal in the jugular 
•fossa (page 34), and divides into six branches, which are distributed 
upon the inner wall of the tympanum, and establish a plexiform com' 
nmnication (tympanic plexus) with the sympathetic and fifth pair of 
nerves. The branches of distribution supply the fenestra rotunda, 
fenestra ovalis, and Eustachian tube: those of communication join 
the carotid plexus in the carotid canal, the petrosal branch of the 
Vidian nerve, and the otic ganglion. 

The Carotid brunches are several filaments which follow the trunk 
of the internal carotid artery, and communicate with the nervi iuolles 
of the sympathetic. 

The Muscular branch divides into filaments, which are distributed 
to the posterior belly of the digastricus, stylo-hyoideus, stylo- 
pliaryngeus, and constrictor muscles. 

The Pharyngeal brunches are two or three filaments which arc 
distributed to the pharynx and unite with the pharyngeal branches 
of the pueumogastriji and sympathetic nerve to form the pharyngeal 
•plexus. 

The lAm/ual brauches enter the substance of the tongue beneath 
the hyo-glossus and stylo-glossus muscles, and are distributed to the 
mucous membrane of the side and base of the tongue, and to the epi¬ 
glottis and fauces. 

The Tonsillitic branches proceed from the glosso-pharyngeal nerve 
near its termination; they form a plexus (eirculus tonsillaris) around 
the base of the tonsil, from which numerous filaments are given oil' to 
the mucous membrane of the fauces and soft palate. These fila¬ 
ments communicate with the posterior palatine brauches of Meckel's 
ganglion. 

Pneomogastric nerve (vagus).—The pneumogastrie is the 
nerve of the respiratory organs,—namely, the larynx, trachea, and 
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lungs; of the upper portion of the alimentary canal, namely, the 
pharynx, oesophagus, and stomach, and it also sends branches to 
the heart. It «rises by ten or iifteen filaments from the groove 
between the corpus olivare and corpus restiforme, or rather from the 
anterior border of the latter, immediately below the glosso-pharyngeal, 
and passes out of the skull through the inner extremity of the 
jugular foramen in a distinct canal of dura, mater. While situated iu 
this canal it presents a small rounded ganglion (ganglion superius, 
ganglion jugularc), and having escaped from the skull, a gangliform 
swelling (ganglion informs, plexus gangliofonnis), nearly an inch in 
length, and surrounded by an irregular plexus of white nerves, which 
communicate with each other, with the other divisions of the eighth 
pair, and with the trunk of the pueumogastric below the ganglion. 
The plexus gaugliformis (ganglion of the superior laryngeal branch, 
of Sir Astley Cooper) is situated, at first, behind the internal carotid 
artery, and then between that vessel and the internal jugular vein. 
The pueumogastric nerve then descends the neck within the sheath 
of the carotid vessels, lying behind and between the artery and vein, 
to the root of the neck. Here the course of the nerve at opposite, 
sides becomes different. 

On the right side- it passes between the subclavian artery and vein 
to the posterior mediastinum, then behind the root of the lung to the 
(esophagus, which it accompanies to the stomach, lying on its pos¬ 
terior aspect. 

On the left it enters the chest parallel with the left subelaviau 
artery, crosses the arch of the aorta, and descends behind the root 
of the lung, and along the anterior surface of the (esophagus to the 
stomach. 

The fibres of origin of the pueumogastric nerve, like those of the 
glosso-pharyngeal, may be traced through the fasciculi of the corpus 
restiforme into the grey substance of the floor of the fourth ventricle. 

The Branches of the pueumogastric nerve are the following:— 

Communicating branches with the Facial, 

Glosso-pharyngeal, 

Spinal accessory. 
Hypo-glossal, 

Sympathetic, 

Cervical nerves. 

Auricular, 

Pharyngeal, 

S uperior lary ngeal, 

Inferior or recurrent laryngeal, 

Cardiac, 

Pulmonary anterior, 

Pulmonary posterior, 

(Esophageal, 

Gastric. 


u o 2 
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'J'hc Branches of communication form part of a complicated plexus 
at the base of the skull. The branches to the ganglion of Anderseh 



are given off by the superior 
ganglion in the jugular fossa. 

The Auricular nerve is given 
off from the lower part of the 
jugular ganglion, or from the 
trunk of the nerve immediately 
below it, and receives imme¬ 
diately after its origin a small 
branch of communication from 
tin; glosso-pharyngeal. It then 
passes outwards behind the 
jugular vein, and on the outer 
side of that vessel enters a small 
canal (page 34) in the petrous 
portion of tilts temporal hone 
near the stylo-mastoid foramen. 
Guided by this canal it reaches 
the descending part of the aque- 
ductus Fallopii and joins the 
facial nerve. In the aqucductus 
Fallopii the auricular nerve 
gives off two small filaments, 
one of which communicates with 

* Origin and distribution of the 
eighth pair of nerves. 1,3, 4. The 
medulla oblongata. 1. Is tho cor¬ 
pus pyraniidalc of one side. 3. The 
corpus olivare. 4. The corpus 
restiforme. 2. The pons Varolii. 
5. The facial nerve. 6. The origin 
of the glosso-pharyngeal nerve. 

7. The ganglion of Anderseh. 

8. The trunk of the nerve. 9. The 
spinal accessory nerve. 10. The 
superior ganglion of the pneumo- 
gastric nerve. 11. Its inferior gan¬ 
glion. 12. Its trunk. 13. Its pha¬ 
ryngeal branch forming the pha¬ 
ryngeal plexus (14), assisted by a 
branch from the glosso-pharyngeal 
(8), and one from the superior 
laryngeal nerve (15). 10. Cardiac 
branches. 17. Recurrent laryngeal 
branch. 18. Anterior pulmonary 
and cardiac branches. 19. Posterior 
pulmonary branches. 20. (Esopha¬ 
geal plexus. 21. Gastric branches. 
22. Origin of the spinal accessory 
nerve. 23. Its branches distri¬ 
buted to thestemo-mastnldmuscle. 
24. Its branches to tho trapezius 
muscle. 
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the posterior auricular branch of the facial, while the other is dis¬ 
tributed to the pinna. 

The P/mri/ui/l-al nerve arises from the pncumogastric, immediately 
above the gangliform plexus, and descends behind the internal carotid 
Rrtery to the upper border of the middle coustrictor, upon which 
it forms the iihttrijngeal plexus assisted by branches from the glosso¬ 
pharyngeal, superior laryngeal, and sympathetic. The pharyngeal 
plexus is distributed to the muscles and mucous membrane of the 
pharynx. 

The Superior laryngeal nerve arises from the gangliform plexus of 
the pneumogastrie, of which it appears to he almost a continuation ; 
hence this plexus was named hv Sir Astley Cooper the “ ganglion of 
the superior laryngeal branch.” The nerve descends behind the in¬ 
ternal carotid artery to the opening in the thyro-hyoidean membrane, 
through which it passes with the superior laryngeal artery, and is 
distributed to the mucous membrane of the larynx and arytcuoideus 
muscle. On the latter, and behind the cricoid cartilage, it commu¬ 
nicates with the recurrent laryngeal nerve. Behind the internal 
carotid it gives off the external laryngeal branch , which sends a twig • 
to tile pharyngeal plexus, and then descends to supply the inferior 
constrictor and crico-thyroid muscles and thyroid gland. This branch 
communicates interiorly with the recurrent laryngeal and sympathetic 
nerve. 

Mr. Hilton concludes from his dissections* that the superior 
laryngeal nerve is the nerve of sensation, to the larynx, being dis¬ 
tributed solely (with the exception of its external laryngeal branch 
and a twig to the arytenoidcus) to the mucous membrane. If this 
fact be taken in connexion with the observations of Sir Astley Cooper, 
and the dissections of the origin of tlic nerve by Mr. Edward Cock, 
we shall have evidence, both in the ganglionic origin of the nerve and 
in its distribution, of its sensitive function. The recurrent, or in¬ 
ferior laryngeal nerve, is the prope.r motor nerve of the larynx, and 
is distributed to its muscles. 

The Recurrent laryngeal, or inferior laryngeal nerve, curves around 
the subclavian artery on the right, and the arch of the aorta cm the 
left side. It ascends in the groove between the trachea and oesophagus, 
and piercing the lower fibres of the inferior constrictor muscle enters 
the larynx close to the articulation of the inferior cornu of the thyroid 
with the cricoid cartilage. Jt is distributed to all the muscles of the 
larynx, with the exception of the crico-thyroid, and communicates 
on the nrytenoideus muscle with the superior laryngeal nerve. As it 
curves around the subclavian artery and aorta it gives branches to 
the heart and root of the lungs; and as it ascends the neck it dis¬ 
tributes filaments to the oesophagus and trachea, and communicates 
with the external laryngeal nerve and sympathetic. 

The Cardiac branches, two or three in number, arise from the 


Guy’s Hospital Reports, vol. ii. 
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pneumogastrie in the upper and lower part of the neck. The upper 
branches cross the inferior part of the common carotid, to com¬ 
municate with the cardiac branches of the sympathetic, and with the 
great cardiac plexus. One lurge branch is given off, just as the nerve 
enters the chest; on the right side this branch passes along the 
artcria innoniinata to the great cardiac plexus; on the left side it 
passes in front of the arch of the aorta to the anterior cardiac plexus. 

The Anterior pulmonary branches, two or three in number, are 
distributed upon the anterior aspect of the root of the lungs, forming, 
with branches from the great cardiac plexus, the anterior pulmonary 
plexus. 

The Tosterior pulmonary branches, more numerous and larger 
than the anterior, arc distributed upon the posterior aspect of the 
root of the lungs, aud are joined by branches from the great cardiac 
plexus, tunning the posterior pulmonary plexus. 

Upon the oesophagus the two nerves divide into numerous branches 
which communicate with each other and constitute the (esophageal 
plexus. The plexus completely surrounds the cylinder of the ceso- 
• phngus, and accompanies it to the cardiac orifice of the stomach. 

The Gastric branches are the terminal lilaments of the two pneu- 
mogaxtric nerves; they are spread out upon the anterior and posterior 
surfaces of the stomach, and are likewise distributed to the omentum, 
spleen, pancreas, liver, and gall-bladder. The branches on the an¬ 
terior aspect of the stomach proceed from the left nerve and com¬ 
municate witli the hepatic plexus in the lesser omentum ; those on 
the posterior aspect are derived from the right nerve and communicate 
with the solar plexus. 

Spinal accessory nerve. — The spinal accessory, a nerve of 
motion, arises by several filaments from the side of the spinal cord as 
low- down as the fifth or sixth cervical nerve, and ascends behind the 
ligamentum dcnticulatnm, and between the anterior and posterior 
roots of the spinal nerves, to the foramen laccrum posterius. It 
communicates in its course with the, posterior root of the first cervical 
nerve, and entering the foramen laccrum becomes applied against the 
posterior aspect of the ganglion jugulare of the pneumogastrie, being 
contained in the same sheath of dura mater. In the jugular fossa- it 
divides into two branches; the smaller joins the pneumogastrie im¬ 
mediately below the jugular ganglion, and contributes to the formation 
of the pharyngeal nerve; the larger or true continuation of the nerve 
passes backwards behind the internal jugular vein, and descends 
obliquely to the upper part of the sterno-mastoid muscle. It pierces 
the sterno-mastoid, and then passes obliquely across the neck, com¬ 
municating with (lie second, third, and fourth cervical nerves, and 
is distributed to the trapezius muscle. The spinal accessory sends 
numerous twigs to the sterno-mastoid in its passage through that 
muscle, and in the trapezius the nervous filaments may he traced 
downwards to its lower border. 
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The pneumogastric and spinal accessory nerves together (nervus 
vagus cum accessorio) resemble a spinal nerve, of which the former 
with its gang/ion is the posterior and sensitive root, the latter the 
anterior and motor root. The deep origin of the spinal accessory 


Fin. 156.* 



* The anatomy of the side of the neck, showing the nerves of the tongue. 
1. A fragment of the temporal bone containing the meatus auditorius extemus, 
mastoid, and styloid process. 2. The stylo-hyoid muscle. 3. The stylo-glossus. 
4. The stylo-pharyngeus. 5. The tongue. 6, 18. The hvo-glossus muscle; 
its two portions. 7. The genio-hyo-glossus muscle. 8. The genio-hyoideus. 
They both arise from the inner surface of the symphysis of the lower jaw. 
9. The sterno-hyoid muscle. 10. The sterno-thyroid. 11. The thyro-hyoid, 
upon which the tliyro-hyoidean branch of the hypoglossal nerve is seen 
ramifying. 12. The omo-hyoid crossing the common carotid artery (13), and 
internal jugular vein (14). 15. The external carotid giving off its branches. 

1G. The internal carotid. 17. The gustatory nerve giving oft' a branch to 
the submaxillary ganglion (18), and communicating a little further on with 
the hypoglossal nerve. 19. The submaxillary, or Wharton’s duct, passing 
forwards tothe sublingual gland. The submaxillary ganglion isthe small round 
body between numbers 18 and 19. 20. The glosso-pharyngeal nerve, passing 
in behind the hyo-glossus muscle. 21. The hypoglossal nerve curving around 
the occipital artery. 22. The descendens noni nerve, forming a loop with 
(23) the communicans noni, which is seen to be arising by filaments from 
the upper cervical nerves. 24. The pneumogastric nerve, emerging from 
between the internal jugular vein and common carotid artery, and entering 
the chest. 25. The facial nerve, emerging from the stylo-mastoid foramen, 
and crossing the external carotid artery. 
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may be traced into the grey substance of the floor of the fourth 
ventricle. 

Ninth pair.* Hypoglossal nerve (lingual). The hypoglossal 
is a nerve of motion, and is distributed to all the muscles of the 
tongue, to most of those attached to the os hyoides, and to the sterno¬ 
thyroid. It arises from the groove between the corpus pyramidale 
and corpus olivare by ten or fifteen filaments, which being collected 
into two bundles, escape from I he, cranium through tin; anterior con¬ 
dyloid foramen. The nerve, then passes forwards between the internal 
carotid artery and internal jugular vein, and descends along the 
anterior and inner side of the vein to a point parallel with the angle 
of the lower jaw. It next curves inwards around the occipital artery, 
with which it forms a loop, and crossing the external carotid and 
lower part of tin; hyo-glossus muscle !o the genio-hvo-glossus, sends 
filaments onwards with the anterior fibres of that muscle as far as 
the tip of the tongue. It is distributed to the. muscles of the tongue, 
and principally to the gciiio-hyo-glossus. \\ hile resting on the hyo- 
glossus muscle it is flattened, and beneath the mylo-hyoideus com¬ 
municates with the gustatory nerve. 

At its origin, the hypoglossal nerve sometimes communicates with 
the posterior root of the first cervical uerve. Jts deep origin may be 
traced to the grey substance in the floor of the fourth ventricle. 

The Branches of the hypoglossal nerve arc :— 

Oonmnmieating branches with the Pncnmogas! ric, 

Spinal accessory, 

. First and second cervical nerves, 

Sympathetic. 

Desccndens noni, 

Thyro-hyoidean branch, 

Communicating filaments with the gustatory nerve. 

The Communications with the pneumogastric take place through the 
medium of several filaments which unite with the plexiform ganglion 
of the latter. It also communicates with the loop between the first 
and second cervical nerves, and with the sympathetic nerve by means 
of branches which arc derived from the superior cervical ganglion. 

The Desccndens noni. is a long and slender twig, which quits the 
hypoglossal just as that nerve is about to form its arch around the 
occipital artery, and descends upon the sheath of the carotid vessels. 
Just below the middle of the neck it forms a loop with a long branch 
(communieans noni) from the second and third cervical nerves. From 
the convexity of this loop branches are sent to the steruo-hyoideus, 
sterno-tliyroideus, and both bellies of the omo-hyoideus ; sometimes 
also a twig is given off to the cardiac plexus, and occasionally one to 
the phrenic nerve. If the deseendens noni be traced to its origin, it 


* The twelfth pair according to the arrangement of Soemmering. 
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will be found to be formed by n branch from the hypoglossal, and 
one from Hie first and second cervical nerves, occasionally it receives 
r.lso a filament from the pneumogastric. 

The Tiyro- hyoid ran nerve is a small branch, distributed to the 
thyro-hyoideuH muscle. It is given oil* from the trunk of the hypo¬ 
glossal near the posterior border of t lie liyo-glossus muscle, and de¬ 
scends obliquely over the great cornu of the os hyoides. 

The Communicating filaments with the gustatory nerve, arc several 
small twigs, which ascend upon the hyo-glossus muscle near its ante¬ 
rior border, and form a kind of plexus with tilaments sent down by 
the gustatory nerve. 

SPINAL NERVES. 

There are thirty-one pairs of spinal nerves, each arising by two 
roots, an anterior or motor root, and a posterior or sensitive root. 

The anterior roots proceed from a, narrow white line, anterior lateral 
sulcus, oil the antero-lateral column of the spinal cord, and gradually 
approach towards the anterior median fissure as they descend. 

The posterior roots, more regular than the anterior, proceed from* 
the posterior lateral sulcus, a narrow grey stria formed by the internal 
grey substance of the cord. They are larger, and the filaments of 
origin more numerous than those of the anterior roots. In the 
intervertebral foramina there is a ganglion on each of the posterior 
roots. The first cervical nerve forms au exception to these characters; 
its posterior root is smaller than the anterior; it often joins in whole or 
in part with the spinal accessory nerve, and sometimes with the hypo- 
glossal^there is frequently no ganglion upon it, and when the ganglion 
exists, it is often situated within the dura mater, the latter being the 
usual position of the ganglia of the lust two pairs of spinal nerves. 

After the formation of a ganglion, the two roots unite, and con¬ 
stitute a spinal nerve, which escapes through the intervertebral 
foramen, and divides into an anterior branch for the supply of the 
front aspect of the body, and a posterior branch for the posterior 
aspect. Iu the first cervical and last sacral and coccygeal nerve this 
division takes place within the dura mater and in the upper four sacral 
nerves externally to that cavity, but within the sacral caual. The 
anterior branches, with the exception of the first two cervical nerves, 
are larger than the posterior ; an arrangement which is proportioned 
to the larger extent of surface they are required to supply. 

The Spinal nerves are divided into— 

Cervical.8 pairs 

Dorsal.12 

Lumbar.5 

Sacral.5 

Coccygeal.1 

The cervical nerves pass off transversely from the spinal cord ; the 
dorsal are oblique in their direction; and the lumbar and sacral, 
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vertical; the latter form the large assemblage of nerves, at the ter¬ 
mination of the cord, called cauda equina. The cauda equina 
occupies the lower third of the spinal canal. 


Fig. 157* 



CERVICAL NERVES. 

The cervical nerves increase in size from above downwards; the 
first (sub-occipital) pusses out of the spinal canal between the occi¬ 
pital bone and the atlas, the second between the posterior ring of the 
atlas and the lamina of the axis; and the last between the last 
cervical and first dorsal vertebra. Each nerve, at its escape"from the 
intervertebral foramen, divides into an anterior and a posterior branch. 
The anterior branches of the four upper cervical nerves form the 
cervical plexus; the posterior branches, the posterior cervical plexus. 
The anterior branches of the four inferior cervical together with the* 
first dorsal form the brachial plexus. 

Anterior cervical nerves. —The anterior branch of the first 
cervical nerve escapes from the vertebral canal through the groove, 

* Part of the cervical portion of the spinal cord, viewed on its posterior 
aspect ; and showing its membranes and the posterior roots of the spinal 
nerves. 1,1. The posterior median fissure. 2, 2. The posterior roots of the 
cervical nerves; on the opposite side the corresponding roots are cut through 
near their origin. 3,3. The membrana dentata. 4. The nervus accessorius, 
ascending between the posterior roots ami the membrana dentata; on the 
opposite side this nerve has been removed. 5,5. The dura mater or theca 
vertebralis. G, G. Openings in the dura mater for the passage of the roots of 
the nerves. 7, 7. The ganglia on the posterior roots of the spinal nerves. 
8. The anterior roots of the spinal nerves. The posterior roots have been 
cut away in order to show each anterior root, proceeding to join the nerve 
beyond the ganglion. 
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upon the posterior arch of the atlas, which supports the vertebral 
artery, lying beneath that vessel. It then descends in front of the 
transverse pro&ss of the atlas, sends several twigs to the rectus 
lateralis and recti antici, and forms an anastomotic loop by commu¬ 
nicating with an ascending branch of the second nerve. Branches 
from this loop communicate with the pneumogastrie and hypoglossal 
nerve aud lirst cervical ganglion of the sympathetic. 

The anterior branch of the second cervical nerve at its exit from 
the intervertebral foramen between the atlas and the axis, gives 
twigs to the rectus anticus major, scalenus posticus, aud levator 
nnguli scapula', and divides into three branches, viz., an ascending 
branch, which completes the arch of communication with the first 
nerve; and tw r o descending branches, which communicate with the 
third nerve. 

The anterior branch of the third cervical nerve, double the size of 
the preceding, divides at its exit from the intervertebral foramen into 
numerous branches, some of which are distributed to the rectus 
major, longus colli, and scalenus jmsticus, while, others communicate 
and form loops, and anastomoses with the second and fourth nerve. . 

The anterior branch of th * fourth cervical verve , of the same size 
with the preceding, sends twigs to the rectus major, longus colli, and 
levator anguli scapulae, comnnuiicatcs by anastomosis with the third, 
and sends a small branch downwards to the fifth nerve. Its principal 
branches pass downwards and outwards across the posterior triangle 
of the neck, towards the clavicle and acromion. 

The anterior branches of the fifth, sixth, seventh , and eighth 
cervical nerves will be described with the brachial plexus, of which 
they form a part. 


CERVICAL PLEXUS. 


The cervical plexus is constituted by the loops of communication, 
and by the anastomoses which take place between the anterior 
branches of the first four cervical nerves. The plexus rests upon 
the levator anguli scapula;, posterior scalenus, and splcnius muscle, 
and is covered in by the sterno-mnstoid and platysma. 

The Branches of the cervical plexus may he arranged into three 
groups, superficial ascending, superficial descending, and deep :— 


Superficial 


Peep . . 


Ascending, 
Descending , j 


Supcrficialis colli, 
Aurieularis inagnus. 
Occipitalis minor. 
Acromiales, 
Clavieulares. 


I Communicating branches, 
Muscular, 

Communicans noni, 
Phrenic. 
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The Superftcialis colli is formed by communicating branches from 
the second and third cervical nerves; it curves around the posterior 
border of the sterno-mastoid and crosses obliquely behind the external 
jugular vein to the anterior border of that muscle, where it divides 
into an ascending and a descending branch; the descending branch is 
distributed to the integument on the side and front of the neck, as 
low down as the clavicle ; the ascending branch passes upwards to the 
submaxillary region, and divides into four or five filaments, some of 
which pierce the platysma myoides, and supply the integument ns 
high up as the chin and the lower part of the face, while others form 
a plexus with the cervical branches of the facial nerve beneath the 
platysma. One or two filaments from this nerve accompany the 
external jugular vein. 

The Anrusii/aris magues, the largest of the three ascending branches 
of the cervical plexus, also proceeds from the second and third cervical 
nerve; it curves around the posterior border of the sterno-mastoid, 
and ascends upon that muscle, lying parallel with the external jugular 
vein, to the parotid gland, where it divides into au anterior and a 
.posterior branch. The anterior branch is distributed to the in¬ 
tegument over the parotid gland, to the gland itself, communicating 
with the facial nerve, and to the external car. The posterior branch 
pierces the parotid gland, and crosses the mastoid process, where it 
divides into filaments which supply the posterior part of the pinna 
and the integument of the side of the head. These filnments com¬ 
municate with the auricular branches of the facial and pueuino- 
gastric nerves, and with the occipitalis minor. Previously to its 
division, the auricularis magnus nerve sends off several facial branches 
which are distributed to the cheek. 

The Occipitalis minor arises from the second cervical nerve; it 
curves around the posterior border of the sterno-mastoid above the 
preceding, and ascends mam that muscle, parallel with its posterior 
border, to the lateral and posterior side of the head. It is distributed 
to the integument and muscles of this region, namely, occipito-frontalis, 
attollcns and attraliens nurem, and communicates with the occipitalis 
major, auricularis magnus, and posterior auricular branch of the facial. 

The Acnmiales and Clacicidares are two or three, large nerves 
which proceed from the fourth cervical nerve, and divide into 
numerous branches which pass downwards over the clavicle, and are 
distributed to the integument of the upper and anterior part of the 
chest from the sternum to the shoulder. 

The Communicating branches are filaments which arise from the 
loop between tire first aud second cervical nerve, and pass inwards to 
communicate with the sympathetic, the pncumogastric, and the hypo¬ 
glossal nerve. The first three cervical nerves send branches to the 
first cervical ganglion ; the fourth sends a branch to the trunk of 
the sympathetic, or to the middle cervical ganglion. From the 
second cervical nerve a large branch is given off, which goes to join 
the spinal accessory nerve. 
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'Die Muscular branches proceed from the third and fourth cervical 
nerves; they are distributed to the trapezius, levator auguli scapula-, 
and rhomboidei muscles. 

The Communicant noni is a long and slender branch formed 
by filaments from the first, second, and third cervical nerves; 
it descends upon the outer side of the internal jugular vein, and 
forms a loop with the descendens noni over the sheath of the carotid 
vessels. 

The Phrenic nerve (internal respiratory of Bell) is formed by the 
union of filaments from the third, fourth, and fifth cervical nerves, 
and one from the sympathetic. It descends to the root of the neck, 
resting on the scalenus auticus muscle, crosses the first portion of 
the subclavian artery, and enters the chest between it and the sub¬ 
clavian vein. Within the chest it passes through the middle media¬ 
stinum, between the pleura and pericardium, and in front of the 
root of the lung, to the diaphragm; near the diaphragm it divides 
into branches which pierce that muscle, and are distributed on its 
under surface. Some of its filaments reach the abdomen through the 
openiugs for the (esophagus and vena cava, and communicate with 
the phrenic and solar plexus, and on the right side with the hepatic 
plexus. The left phrenic nerve is rather longer than the right, from 
the inclination of the heart to the left side. The right nerve is 
situated more deeply in the, upper part, of the chest than the left, and 
lies in contact with the right vena innominate and superior vena 
cava. Both nerves cross the origin of the internal mammary artery 
at their entrance into the chest. 

Posterior cervical nerves. —The posterior division of the first 
cervical nerve (sub-occipital), larger than the anterior, escapes from 
the vertebral canal through the opening for the vertebral artery, lying 
posteriorly to that vessel, and emerges into the triangular* space 
formed by the rectus posticus major, obliques superior, and obliquus 
inferior. It is distributed to the necli and obliqui muscles, and sends 
one or two filaments downwards to communicate with the second 
cervical nerve. The posterior branch of the second cervical nerve is 
three or four times greater than the anterior branch, and is larger 
than the other posterior cervical nerves. The posterior branch of 
the third cervical nerve is smaller than the preceding, but larger 
than the fourth ; it sends off an occipital branch; the other posterior 
cervical nerves go on progressively decreasing to the seventh. The 
posterior,branclics of the fourth, tilth, sixth, seventh, and eighth 
nerves pass inwards between the muscles of the back in the cervical 
and upper part of the dorsal region, and reaching the surface near the 
middle line, arc reflected outwards, to he. distributed to the inte¬ 
gument. The fourth and fifth are nearly transverse in their course, 
and lie 'between the semispiualis colli and complexus. The sixth, 
seventh, and eighth are directed nearly vertically downwards; they 
pierce the aponeurosis of origin of the spienius aud trapezius. 
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Posterior cervical plexus. —This plexus is constituted by the 
succession of anastomosing loops and communications which pass be¬ 
tween the posterior branches of tins first, second, afcd third cervical 
nerves. It is situated between the eomplexus and semispinalis colli, 
and its branches arc the— 

Musculo-cutaneous, 

Occipitalis major. 

The Muscnlo-cutaneons branches pass inwards between the com¬ 
plexes aud semispinalis colli to the ligamentum nucha?., distributing 
muscular filaments in their course. They then pierce the aponeurosis 
of the trapezius and become subcutaneous, sending branches outwards 
to supply tlic integument of the posterior aspect of the neck, and up¬ 
wards to the posterior region of the scalp. 

The. Occipitalis major is the direct continuation of the second cer¬ 
vical nerve; it ascends obliquely inwards, between the obliques 
inferior aud eomplexus, pierces the eomplexus and trapezius after 
passing for a short distance between them, and ascends on the 
# posterior aspect ol' the head between the integument and occipito¬ 
frontalis, in company with the occipital artery. The occipitalis major 
sends numerous branches to the muscles of the neck, and is distri¬ 
buted to the integument of the scalp, as far forwards as the middle 
of the vertex of the. head. It sends an auricular branch to the bark 
of the car, and its filaments communicate with those of the occipitalis 
minor. 


BRACHIAL PLEXUS. 

The Brachial or axillary plexus of nerves is formed by communi¬ 
cations between the anterior branches of the last four cervical nerves 
and first dorsal. These nerves arc all similar in size, and their mode 
of disposition in the formation of the plexus is the following: the fifth 
and sixth nerves unite to form a qpmmon trunk, which soon divides 
into two branches • the last cervical aud first dorsal also unite imme¬ 
diately on their exit from the intervertebral foramina, and tin* 
common trunk resulting from their union, after a short course, also 
divides into tw o branches; the seventli nerve passes outwards between 
the common trunks of the two preceding, and opposite tlic clavicle 
divides into a superior branch which unites with the inferior division 
of the superior trunk, and an inferior branch which communicates 
with tlic superior division of the inferior trunk : from these ^divisions 
and communications the hraeliial plexus results. The brachial plexus 
communicates witli the cervical plexus by means of a branch sent 
down from the fourth to the fifth nerve, and by the inferior branch 
of origin of the phrenic nerve, and also sends filaments of communi¬ 
cation to the sympathetic. The plexns is broad in the neck, narrows 
a9 it descends into the axilla, and again enlarges at its lower part, 
where it divides into its terminal branches. 
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Relations. —The brachial plexus is in relation in the neck with the 
two scaleni muscles, between which its nerves issue; lower down it is 
placed between the clavicle and subclavius muscle above, and the first 
rib and first serration of the serratus niagnus muscle below. In the 
axilla, it is situated at first to the outer side and then behind the 
axillary artery, resting by its outer border against the tendon of the 
subscapnlaris muscle. At this point it completely surrounds the 
artery by means of the two cords which arc sent off to form the me¬ 
dian nerve. 

Its Branches may be arranged into two groups, humeral and de¬ 
scending,— 


Humeral Branches. 
Superior muscular, 
Anterior thoracic, 
Posterior thoracic, 
Supra-scapular, 
Subscapular. 


Descending Branches. 
External cutaneous, 
Internal cutaneous, 

Lesser infernal cutaneous, 
Median, 

Ulnar, 

Musculo-spiral, 

Circumflex. 


The superior Muscular nerves arc several large branches which arc 
given off by the fifth cervical nerve above the clavicle ; they arc a sub¬ 
clavian branch to the subclavius muscle, which usually sends a com¬ 
municating filament to the phrenic nerve; a rhomboid branch , which 
pierces the scalenus posticus to reach the rhomboid muscles; and 
frequently an auijular branch to tho levator nngnli seapuhe. 

The Anterior thoracic nerves (short) are two in number; they arise 
from the brachial plexus at a point parallel with the clavicle, and 
are divisible into a superficial aud deep branch. The superficial 
branch [external] passes forwards between the subclavius muscle and 
the subclavian vein, and is distributed to the pectoralis major muscle, 
entering it by its costal surface. In jts course it sends one or two 
twigs to the deltoid muscle, aud gives off a branch which forms a loop 
of communication with the posterior branch. The deep branch [in¬ 
ternal] passes forward beneath the axillary artery and unites with the 
communicating branch of the preceding to form a loop, from which 
numerous filaments are given off to the pectoralis major and pectoralis 
minor. 

The Posterior thoracic nerve, (long thoracic, external respiratory 
of Bell) is a long and remarkable branch, which arises from the fourth 
aud fifth cervical nerves, immediately after their eseape from the inter¬ 
vertebral foramina. It passes down behind the plexus and axillary 
vessels, resting on the scalenus posticus muscle; it then descends 
along the side of the chest upon the serratus magnus muscle to if s 
lowest serration. It sends numerous filaments to that muscle. 

The Suprascapular nerve arises above the clavicle from the fifth 
cervical nerve and descends obliquely outwards to the supra-scapular 
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notch; it then pusses through the notch, crosses the suprn-spinous 
lossa beneath the supm-spiwitus muscle, mid passing in front of (lie 
concave margin of the spine of the scapula enters the infra-spinous 
fossa. It is distributed to the supra-spinatus and infrn-spinutus 
muscle, and sends two or three filaments to the shoulder joint. 

The Sitiitm/utfar nerves are three in number; one arises from the 
brachial plexus above the clavicle, the others from the posterior aspect 
of the plexus within the axilla. The first of these nerves supplies 
the upper part of the sub-scapularis muscle; the second is distributed 
to that muscle lower down and also supplies the teres major; the 
third and largest [long sul/seaputar) follows the course of the sub- 
scapular artery, and is distributed to the lutissinms dorsi. 

The terminal branches of the plexus arc arranged in the following 
order: the external cutaneous, and one head of the median to the 
outer side of the artery; the other head of the median, internal 
cutaneous, lesser internal cutaneous, and ulnar, upon its inner side; 
and the circumflex and inusculo-spiral behind. 

, The External cutaneous nerve (musculo-cutaneous, perforans 
Casscrii) arises from the brachial plexus in common with the external 
head of the median; it pierces the cornco-bracliialis muscle and passes 
between the biceps and brnchialis milieus, to the outer side of the 
bend of the elbow', where it perforates the fascia, and divides into an 
anterior and posterior branch. These branches pass behind the me¬ 
dian cephalic vein, the anterior [external] the larger of the two, 
taking the course of the radial vein and communicating with the 
branches of the radial nerve on the hack of the hand; the posterior 
[internal] and smaller following the direction of tlic supinator longus, 
communicating with the internal cutaneous, and at the lower third of 
the fore-arm sending off a twig, which accompanies the radial artery 
to the wrist, mid distributes filaments to the synovial membranes of 
the joint. 

The external cutaneous nerve supplies the coraeo-brachialis, biceps 
and brnchialis milieus in the upper arm, aud the integument of the 
outer side of the fore-arm as far as the WTist and hand. 

The Internal cutaneous nerve is one of the internal and 
smaller branches of the axillary'plexus; it arises from the plexus ia 
common with the ulnar and internal head of the median, and passes 
down the inner side of the arm in company with the basilic vein, 
giving oft'several cutaneous filaments in its course. At about the 
middle of the upper arm it pierces the deep fascia by the side of the 
basilic vein and divides into two branches, anterior and posterior. 
The anterior [external] branch, the larger of the two, divides into 
several branches which pass in front of, and sometimes behind, the 
median basilic vein at the bend of the elbow, and descend in the coarse 
of the palmaris longus muscle to the wrist, distributing filaments to 
the integument in their course and communicating with the anterior 
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broach of tlic external cutaneous on tlie outer side, and its own pos¬ 
terior branch on the inner side of the fore-arm. The posterior (in¬ 
ternal) branch* sends oil' several twigs to the integument over the 
inner condyle and olecranon, and then descends the fore-arm in the 
course of the ulnar vein as far as the wrist, supplying the integument 
ou the iuner side of the fore-arm arid communicating with the an¬ 
terior brauch of ilie same nerve in front, and the dorsal branch of the. 
ulnar nerve on the wrist. 

The Lesser internal cutaneous nerve or nerve of Wrisberg, 
(lie smallest of the. branches of the brachial plexus, is irregular in 
point of origin, it is a loug and slender nerve, and usually arises 
from the common trunk of the last cervical and first dorsal nerves. 
Passing downwards into the. axillary space it communicates with the 
external branch of the iirst intercosto-lmmeral nerve, and descends 
on the inner side of the internal cut ancons nerve, to the middle of 
the posterior aspect of the upper arm, where it pierces the fascia and 
is distributed to the integument of the elbow, communicating with 
filaments of the posterior branch of the internal cutaneous and with the 
spiral cutaneous. In its course it gives off two or three cutaneous* 
lilaments to the integument of the inner aud anterior aspect of the 
upper arm. 

The Median nerve lias received its name from taking a course 
along the middle of the fore-arm to the palm of the hand; it is, 
therefore, intermediate in position between the r»dinl and idnar nerves. 
It commences by two heads, which embrace the axillary artery; lies 
at first to the outer side, of the brachial artery, which it crosses at its 
middle; and descends ou its inner side to the bend of the elbow, ft, 
then passes between the two heads of the pronator radii tores and 
flexor sublimis digitorum, and runs down the fore-arm, between the 
flexor sublimis and profundus, and beneath life annular ligament, to 
the palm of the hand. 

The Branches of the median nerve arc,*— 

Muscular, Superficial palmar. 

Anterior interosseous. Digital. 

The Muscular branches are given off by the nci^jafTfic bend of 
the. elbow; they are distributed to all the muscles of the anterior 
aspect of the fore-arm, with the exception of the flexor carpi ulnnris, 
and to the periosteum. The branch to the pronator radii teres sends 
off reflected lilaments to the elbow-joint. 

The Anterior interosseous is a large branch accompanying the 
anterior interosseous artery, and supplying the deep ]pyc>*drmuscles 
in the fore-arm. It passes Beneath the pronatpj quadratus muscle, 
aud pierces the interosseous membrane near tfie wrist. On,reaching 
the posterior aspect vf the wrist, it joins a large and. remarkable 
ganglion, which gives off a number of branched for the supply of the 
joint. 


u h 
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The Superficial palmar branch 
arises from the median nerve at 
about the lower l'onrlh of the fore¬ 
arm : it crosses the annular liga¬ 
ment, and is distributed to the 
integumcntol' the ball of the thumb 
and palm of the hand. 

The median nerve at its ter¬ 
mination in the palm of the hand 
is spread out and flattened, and 
divides into six branches, one 
muscular and five digital. The 
muscular branch is distributed to 
the muscles of the ball of the 
thumb. The digital branches send 
twigs to the lumbricalcs muscles, 
and are thus arranged : two pass 
outwards to the thumb to supply 
its borders; one to the radial side 
of the index linger; one subdivides 
for the supply of the adjacent sides 
of the index nud middle fingers; 
and the remaining one, for the 
supply of the adjacent sides of the 
middle and ring lingers. The 
digital nerves in their course along 
the lingers arc situated to the inner 
side of the digital arteries. Oppo¬ 
site the base of the first phalanx, 
each nerve gives off a dorsal branch 
which runs along the border of 
the dorsum of the finger. Near 
the extremity of the finger the 
digital nerve divides into & palmar 
and a dorsal branch; the former 
supplying the sentient extremity of 
the finger, and the latter the 
structures around and beneath the 


* The Brachial plexus of nerves with its branches and their distribution. 
1. The brachial plexus. 2. The anterior thoracic nerves. 3. The posterior 
thoracic or external respiratory of Bell. 4. The phrenic nerve. 5. The 
suprascapular nerve. 6. The subscapular nerves. 7. The external cutaneous 
nerve. 8. The point at which it pierces the coraco.brachialis muscle. 9. The 
internal cutaneous nerve; the point at which it pierces the deep fascia. 
10. The origin of the median nerve by two heads. 11. The bend of the 
elbow where the median passes between the two heads of the pronator radii 
teres, and flexor sublimis digitorum. 12. Its muscular branches. 13. Its 
anterior intorosseous branch. 14. The point at which the nerve passes 
beneath the annular ligament and divides into six terminal branches. The 
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nail. The digital nerve maintains no communication with its fellow 
of the opposite side. 

The Ulnar nerve is somewhat smaller than the median, behind 
which it lies, gradually diverging from it in its course. It arises 
from the brachial plexus in common with the internal head of the 
median and the internal cutaneous nerve, and runs down the inner 
side of the arm, to the groove between the internal condyle and ole¬ 
cranon, resting upon the internal head of the triceps, and accom¬ 
panied by the inferior profunda artery. At the elbow, it is super¬ 
ficial, and supported by the inner condyle, against which if is easily 
compressed, giving rise to the thrilling sensation along tin; inner side 
of the fore-arm and little finger, ascribed to striking the “ funny 
bone/’ It then passes between the two heads of the flexor carpi 
nlnaris, and descends along the inner side of the font-arm, crosses 
the annular ligament, and divides into two branches, superficial and 
deep palmar. At the commencement of the middle third of the lore- 
arm it becomes applied against the artery, and lies to the ulnar side 
of that vessel, as far as the hand. 

The Branches of the nlnar nerve are,— 

Articular, Dorsal branch, 

Muscular, Superficial palmar, 

Cutaneous, Deep palmar. 

The Articular branches are several filaments to the clbow-joinl, 
which are given off from the nerve as it lies in the groove between 
the inner condyle and the olecranon. 

The Muscular branches are distributed to the flexor carpi nlnaris 
and part of the llexor profundus digitorum muscle. 

The Culaneons branch (n. cutaneus palmari.s uluaris) is a small 
nerve which arises from the ulnar at about the middle of the fore-arm, 
and divides into a deep and a superficial branch; the former accom¬ 
panies the ulnar artery as fur as the hand, the latter pierces the deep 
fascia, and is distributed to the integument, communicating with a 
branch of the internal cutaneous nerve. 

The Dorsal branch passes backwards beneath the tendon of the 
flexor carpi ulnaris, at the lower third of the fore-arm, and divides 
into branches which supply the integument and two fingers and a 
half on the posterior aspect of the hand, communicating with the 
radial nerve, with which it forms an arch. 

branch which crosses the annular ligament is the superficial palmar. 15. The 
ulnar nerve. 16. The point at which it passes between the two heads of the 
flexor carpi ulnaris. 17. Its dorsal branch. 18. The termination of the nerve, 
dividing into a superficial and deep palmar branch. 19. The musculo-spiral 
nerve. 20. Muscular branches to the triceps. 21. Cutaneous nerve. 22. The 
posterior interosseous nerve piercing the supinator brevis muscle. 23. The 
radial nerve. The last two nerves are the terminal branches of the musculo- 
spiral. 24. The point at which the radial nerve pierces the deep fascia. 
25. The circumflex nerve. 

II II 2 
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The Superficial palmar branch divides into three filaments, which 
are distributed, one to the ulnar side of the little linger, one to the 
adjoining borders of the little and ring fingers, aud w communicating 
branch to join the median nerve. 

The Deep palmar branch passes between the abductor and flexor 
minimi digit i, to the deep palmar arch, supplying the muscles of the 
little linger, and the interossei and other deep structures in the palm 
of the hand. 

The Mijsc.ulo-sptral nerve, the largest branch of the brachial 
plexus, arises from the posterior part of the plexus by a common 
trunk with the circumflex nerve. It passes downwards from its 
origin iu front of the tendons of the lutissimus dorsi aud lores major 
muscle, and winds around the humerus in the spiral groove, ac¬ 
companied by the superior profunda artery, to the space between the 
hrachialis milieus and supinator longus, and thence onwards to the 
bend of ihe elbow, where it divides into two branches, the posterior 
interosseous aud radial nerve. 

# The Branches of the umseulo-spiral nerve are,— 

Muscular, Radial, 

Cutaneous, Posterior interosseous. 

The Muscular branches arc distributed to the triceps, anconeus, 
supinator longus, and extensor carpi radialis longior. 

The Cutaneous branches are tlirce in number; one, internal , 
is distributed to the integument of the inner side of the; upper arm. 
An external branch follows the course of the cephalic vein, supplying: 
the integument of the outer and fore part of the upper arm as far as 
the elbow. Another external branch (spiral cutaneous) pierces the 
deep fascia immediately below the insertion of the deltoid muscle, 
and passes down the outer and posterior side of the arm and fore-arm 
to the hack of the wrist, where it communicates with a branch of the 
external cutaneous nerve. 

The Badial nerve runs along the radial side of the fore-arm to the 
commencement of its lower third; it then passes beneath the tendon 
of the supinator longus, and at about two inches above the wrist-joint 
pierces the deep fascia aud divides into an external and an internal 
branch. Tin; external branch , the smaller of the two, is dist ributed 
to the outer border of the hand and thumb, aud communicates with 
the posterior branch of the external cutaneous nerve. The internal 
branch crosses the direction of the exteusor tendons of the thumb, 
and divides iuto several filaments for the supply of the ulnar border 
of the thumb, the radial border of the index linger, and the adjacent, 
borders of the index aud middle fingers. It communicates above the 
wrist with the external cutaneous nerve, and on the hack of the hand 
forms an arch by joining with the dorsal branch of the ulnar nerve. 

In the upper third of the fore-arm the radial nerve lies beneath the 
border of the supinator longus muscle. In the middle third it is in 
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relation with the radial artery, lying to its outer side. It then quits 
the artery, and passes beneath the tendon of the supinator lougus, to 
reach the back 6L‘ the hand. 

The Posterior interosseous nerve, somewhat larger than the radial, 
separates from the latter at the bend of the elbow, pierces the 
supinator brevis muscle, and emerges from its lower border on the 
posterior aspect of the fore-arm, where it divides into branches 
which supply the, whole of the muscles on the posterior aspect of the 
fore-arm, excepting the anconeus, supinator lougus, and exteusor 
carpi radialis longior. One branch, longer than the rest, descends to 
the posterior part of the wrist, and forms a gangliform swelling 
(the common character of nerves which supply joints), from which 
numerous filaments arc distributed to the wrist-joint. 

The Circumflex nerve arises from the posterior part of the 
brachial plexus by a common trunk with the musculo-spirul. It 
passes downwards over the border of the subscapuiaris muscle, winds 
around the neck of the humerus with the posterior circumflex artery, 
and terminates by dividing into branches which supply the deltoid* 
muscle. 

The Branches of the circumflex nerve are, muscular, cutaneous, and 
articular. The Muscular branches are distributed to the teres minor 
and deltoid. The cutaneous branches pierce the deltoid muscle and 
are distributed to the integument of the shoulder. One of these 
cutaneous branches (eutaneus braehii superior), larger than the rest, 
winds around the posterior border of the deltoid, and divides into 
fiiaments which pass in a radiating direction across the shoulder, and 
are distributed to the integument. The articular branch supplies the 
shoulder-joint, entering it from its lower part. 

dorsal nerves. 

The dorsal nerves are twelve in number on each side; the first 
appears between the first and second dorsal vertebral, and the last 
between the twelfth dorsal and first lumbar. They an* smaller than 
the lower cervical nerves, and diminish gradually in size from the first 
to the tenth, and then increase to the twelfth. Each nerve, as soon 
as it has escaped from the intervertebral foramen, divides into two 
branches; a dorsal branch and the true intercostal nerve. 

The Dorsal branches pass directly backwards between the trans¬ 
verse processes of the vertebra?, lying internally to the anterior costo¬ 
transverse ligament, and each nerve divides into an anterior or 
muscular and a posterior or musculo-cutaucous branch. The muscular 
branch (external) enters the substance of the muscles in the direction 
of a line corresponding with the interval of separation between the 
longissimus dorsi and sacro-lumbalis, and is distributed to the 
muscles of the back, its terminal filaments reaching the integument. 
The musculo-cutaneous branch (internal) passes inwards, crossing the 
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semi-spinnlis dorsi, to the spinous processes of the dorsal vertebra-, 
Saving off muscular branches in its course; it then pierces the 
aponeurosis of origin of the trapezius and latissimus (tarsi, and divides 
into branches which arc directed outwards and are distributed to the 
integument. 

The dorsal branch of the first dorsal nerve resembles in its mode 
of distribution the dorsal branches of the last cervical. The dorsal 
branches of the last four dorsal nerves pass obliquely downwards and 
outwards into the substance of the erector spina: in the situation of 
the interspace between the sacro-lumbalis and longissiinus dorsi. 
After supplying the erector spintc, and communicating freely with 
each other, they approach the surface along the outer border of the 
sacro-lumbalis, where they pierce the aponeuroses of the transvcrsalis, 
internal oblique, serratus posticus inferior and latissimus dorsi, and 
divide into internal brunches which sujjply the integument in the 
lumbar region towards the middle line, and external branches which 
are distributed to the, integument of the lumbar and gluteal region. 

, Intercostal nerves. —The Intercostal nerves receive one or two 
filaments from the adjoining ganglia of the sympathetic, and pass 
forwards in the intercostal space with the intereoslal vessels, lying 
below the veins and artery, and supplying the intercostal muscles in 
their course. At the termination of the intercostal spaces near the 
sternum, the nerves pierce the intercostal and pectoral muscles, and 
incline downwards and outwards to be distributed to the integument 
of the mamma and front of the chest (anterior cutaneous nerves of 
the thorax). Those which are situated between the false ribs pass 
behind the costal cartilages, and between the transvcrsalis and obliquus 
interims muscles, and supply the rectus and the integument on the 
front of the abdomen (anterior cutaneous nerves of the abdomen). 
The first and last dorsal nerves are exceptions to Ibis distribution. 
The anterior branch of the first dorsal nerve divides into two 
branches; a smaller, which takes its course along the under surface 
of the first rib to the sternal extremity of the first intercostal space; 
and a larger, which crosses obliquely the neck of the first rib, to juiu 
the brachial plexus. The last dorsal nerve, next in size to the first, 
sends a branch of communication to the first lumbar nerve, to assist 
in forming the lumbar plexus. 

The Branches of each intercostal nerve are, a muscular twig to the 
intercostal and neighbouring muscles, and a lateral cutaneous branch 
which is given off at about the middle of the arch of the rib. The 
first intercostal nerve, has no lateral cutaneous branch. The lateral 
cutaneous branches of the second and third intercostal nerves are 
named, from their origin and distribution, inlercosto-humeral. 

The First tntercosto-humeral nerve is of large size; it 
pierces the external intercostal muscle of the second intercostal spnee, 
and divides into an internal and an external branch. The internal branch 
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is distributed to the integument of the inner side of the arm. The 
external branch communicates with the nerve of Wrisborg, and 
divides into filaments which supply the integument of the inner and 
posterior aspect of the arm as far as the elbow. This nerve some¬ 
times takes the place of the nerve of Wrisborg. 

The Second intercosto-iiumeral nerve is much smaller than 
the preceding; it emerges from the external intercostal muscle of the 
third intercostal space between the serrations of the serratus magnus 
muscle, and divides into filaments which arc distributed to the integu¬ 
ment of the shoulder. One of these filaments may be traced inwards 
to the integument of the mamma. The two intercosto-lmmcral 
nerves not unfrcquently communicate previously to their distribution. 

The lateral cutaneous branches of the fourth and fifth intercostal 
nerves send anterior twigs to the integument of the mammary gland 
and posterior filaments to the scapular region of the back. The lateral 
cutaneous branches of the remaining intercostal nerves reach the 
surface between the serrations of the serratus magnus muscle above, 
and the external oblique below, and each nerve divides into an anlerion 
and a posterior branch; the former being distributed to the in¬ 
tegument of the antcro-lateral, and the latter to that of the lateral 
part of the trunk. 

The lateral cutaneous branch of the last dorsal nerve is remarkable 
for its large size (n. clunium superior anticus); it pierces the internal 
anil external oblique muscles, crosses the anterior part ol' the crest of 
the ilium, and is distributed to the integument of the gluteal region 
as low down as the trochanter major. 

LUMBAR NERVES. 

There are five pairs of lumbar nerves, of which the first makes its 
appearance between the first and second lumbar vertebra:, and the 
last between the fifth lumbar and the base of the sacrum. The anterior 
branches increase iu size from above downwards. They communicate 
at their origin with the lumbar ganglia of the sympathetic, and pass 
obliquely outwards behind the psoas magnus, or between its fasciculi, 
sending twigs to that muscle and to the quadrntus lumborum. In 
this situation each nerve divides into two branches, a superior branch 
which asceuds to form a loop of communication with the nerve above; 
and an inferior branch which descends to join in like manner the 
nerve below. The communications and anastomoses which are thus 
established constitute the lumbar plexus. 

The posterior branches diminish in size from above downwards ; 
they pass backwnrds between the transverse processes of the cor¬ 
responding vertebra:, and each nerve divides into an internal and an 
external branch. The internal branch, the smaller of the two, passes 
inwards to be distributed to the multiiidus spime and intcrspiriales, 
and becoming cutaneous, supplies the integument of the lumbar 
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region on the middle line. The c.rlernal branches communicate with 
each other by several loops, ami after supplying the deeper muscles, 
pierce the sacro-lmnbalis to reach the integument to'which they are 
distributed. The external branches of the three lower lumbar nerves 
(nervi clnnimn superiores postiei) descend over the, posterior part of 
the crest of the ilium, and are distributed to the integument of the 
gluteal region. 

LUMBAR PLEXUS. 

The Lumbar ji/e.rus is formed by the communications and anasto¬ 
moses which take place between the anterior branches of the four 
upper lumbar nerves, ami between the latter and the last dorsal. It 
is narrow above, increases in breadth interiorly, and is situated 
between the transverse processes of the lumbar vertebra' and quadra! its 
lumborum behind, and the psoas maguus muscle in front. 

Tlie Branches of the lumbar jile.nis are the— 

Ilio-liypogastric, External cutaneous, 

Ilio-inguinal, Old unitor, 

‘ Gcnilo-crural, Anterior crural. 

The It.io-uypociastric nerve (superior museulo-cntancous) 
proceeds from the first lumbar nerve, and pusses obliquely outwards 
between the iibres of the psoas magmis and across the quadratns 
lumborum to about the middle of the crest of the ilium, it then 
pierces the trausversnlis muscle, and between it and the internal 
oblique divides into its two terminal branches, iliac anil hypogastric. 

The Iliac branch pierces the internal and external oblique muscles 
close to their attachment to the crest of the ilium, and is distributed 
to the integument of the older part of the hip. 

The Ui/poi/as/ric or abdominal branch continues its course onwards 
piercing first the internal oblique, and near the rectus muscle, the 
aponeurosis of the external oblique. It is distributed to the in¬ 
tegument of the hypogastric region and minis pubis. 

The Ilio-ingutnal nerve (inferior museulo-cutaneous) smaller 
than the preceding, also arises from tlie tirst lumbar nerve. It pusses 
obliquely downwards and outwards below the ilio-hypogastric nerve, 
and crosses the quadrntus lumborum and iliaens muscle in its course 
to the anterior part of the crest of the ilium; it then pierces the 
transversals muscle, and between that muscle and the obliquus 
internus communicates with the abdominal branch of the ilio-hypo- 
gaslric. The nerve next pierces the obliquus interims, and following 
the course of the spermatic cord, escapes at the external abdominal 
ring, and is distributed to tlie integument of the groin and scrotum ; 
and in the female to that of the pudendum. 

The Genito-crural nerve proceeds from the second lumbar and 
by a few fibres from the loop between it and the first. It traverses the 
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psoas magnus from behind forwards, and runs down the anterior 
surface of that muscle, lying beneath its fascia, to near Poupart’s 


ligament, when* it divides into agenilal 
and a crural branch. The genital 
branch (n. spcnnalieus seu pndendus 
externus) crosses the external iliac, ar¬ 
tery to the internal abdominal ring, 
and descends along i he spermatic canal, 
lying behind the cord, to the scrotum, 
where it divides into branches which 
supply the spermatic cord and cremaster 
muscle. In the female it gives branches 
to the round ligament and external 
labium. At the internal abdominal ring 
this nerve sends oil* a, branch which, 
after supplying the lower border of the 
internal oblique and trausvcrsalis, is 
distributed to the integument of the 
groin. The crural branch (lumbo- 
inguinalis), the most external of the 
two, descends along the outer border 
of the external iliac artery, and, crossing 
the origin of the ciremnllex ilii, enters 
the sheath of the femoral vessels in 

* A diagram showing the lumbar and 
sacral plexuses, with the nerves of the 
loner extremity. 1. The first four lumbar 
nerves; which, with a branch from the 
last dorsal, constitute the lumbar plexus. 

2. The four upper sacral nerves; which, 
with the hist lumbar, form the sacral plexus. 

3. The two musculo-cutaneous nerves, 
branches of the first lumbar nerve. 4. The 
genito-crura! nerve. 5. The external cuta¬ 
neous nerve, t). The anterior crural or 
femoral nerve. 7. Its muscular branches. 
S. Its middle cutaneous branches. 9, 10. Its 
internal cutaneous branches. 11. The long 
or internal saphenous. 12. The obturator 
nerve. 13. The gluteal nerve; a branch of 
the Jumbo-sacral nerve. 14. The internal 
pudic nerve. 15. The lesser ischiatie 
nerve. 16. The greater ischiutic nerve. 
17. The popliteal nerve. 18. The peroneal 
nerve. 19. The muscular branches of the 
popliteal. 20. The posterior tibia! nerve; 
dividing at 21, into the two plantar nerves. 
22. The external saphenous nerve, formed 
by the union of the coinrnunicans poplitci 
and communicans peronei. 23. The an¬ 
terior tibial nerve. 24. The musculo¬ 
cutaneous nerve, piercing the deep fascia, 
and dividing into two cutaneous branches, 
for the supply of the dorsum of the foot. 
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front of the femoral artery. It pierces the sheath below Poupart’s 
ligament, and is distributed to the integument of the anterior aspect 
of the thigh as far as its middle. This nerve communicates with 
one of the middle cutaneous branches of the crural nerve, and is often 
very small. 

The External cutaneous nerve (iuguino-cutaneous) proceeds 
from the second lumbar, and from the loop between it and the third. 
It pierces the posterior libres of the psoas muscle; und crossing the 
iliaeus, lying upon the iliac fascia, to the anterior superior spinous 
process of the ilium, passes into the thigh beneath Poupart’s 
ligament, where it divides into two branches, anterior and posterior. 
The posterior branch crosses the tensor vaginae femoris muscle to the 
outer and posterior side of the thigh, and supplies the integument in 
that region. The anterior nerve, after passing fur three or four 
inches down the thigh in a sheath formed by the fascia lata, becomes 
superficial, and divides into two branches, which are distributed to tbe 
integument of the outer border of the thigh, and to the articulation 
of tbe knee. 

The Obturator nerve is formed by a branch from the third, and 
another from the fourth lumbar nerve, aud is distributed to the 
obturator externus and adductor muscles of the thigh, the hip und 
knee joints, the femoral and popliteal arteries, and sometimes to the 
integument of the upper and inner pari of the leg. Prom its origin 
it takes its course among the fibres of the psoas muscle, through the 
angle of bifurcation of the. common iliac vessels, and along the inner 
border of the brim of the pelvis, to the obturator foramen, where it 
joins the obturator artery. Having escaped from the pelvis, it 
bifurcates into an anterior aud posterior division. 

The Anterior division passes downwards in front of the adductor 
brevis, gives off several muscular branches to the pectiucus, gracilis, 
adductor brevis ami longus muscles, and at the lower border of the 
latter communicates with the internal cutaneous branch of the 
crural and with the long saphenous nerve, forming a kind of plexus. 
It then passes onwards to the femoral artery, to which it distributes 
lilamonts. At its commencement the anterior division gives off an 
articular branch to tiie hip-joint; and lower down a cutaneous 
branch, which emerges from the lower border of the adductor lougus, 
and descends to the inner side of the knee, where it pierces the fascia, 
communicates with the long saphenous nerve, and continuing its 
course onwards, is distributed to the integument of the inner side of 
the leg as far as its middle. This branch is often wanting, in which 
ease its place is supplied by the internal cutaneous branch of the 
crural, and sometimes it is derived from the accessory obturator 
nerve. 

The Posterior division posses behind the adductor brevis, and 
divides into numerous branches, which are distributed to the obturator 
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cxternus and adductor magnus, and sometimes tlie adductor brcvi3. 
From this division is also given off an articular branch which pierces 
the adductor magnus muscle, accompanies the popliteal artery, to 
which it gives filaments, and is distributed to the synovial membrane 
of the knee-joint on its posterior aspect. 

The Accessory obturator nerve , small and inconstant, is a high 
division of the obturator, being sometimes derived from it near its 
origin, and sometimes by separate filaments from the third and 
foiu'th nerves. From its origin it passes down the inner border of 
the psoas muscle, crosses the os pubis, and dips beneath the pcctineus, 
where it divides into branches. One of its branches is distributed to 
the pcctineus, another supplies the hip-joint, while a third com¬ 
municates with the anterior division of the obturator nerve, and 
when of large size, constitutes its cutaneous branch. As already 
staled, the existence of the accessory obturator nerve is uncertain. 

The Anterior Crural, or Femoral nerve, is the largest of the 
divisions of the lumbar plexus; it is formed by the union of branches 
from the second, third, and fourth lumbar nerves, and is distributed, 
to the integument of the front and inner side of the thigh, leg, and 
foot to all the muscles of the front of the thigh (excepting one), to 
the iliacus and pcctineus, the femoral artery, and the knee-joint. 
Emerging from beneath the psoas muscle, the nerve passes down¬ 
wards in the groove between that muscle and the iliacus, ami beneath 
Poupart’s ligament into the thigh, where it spreads out and divides 
into numerous branches. At Poupart’s ligament it is separated from 
the femoral artery by the breadth of the psoas muscle (which at this 
point is scarcely more than half an inch in diameter), and by the iliac 
fascia, beneath which it lies. 

Branches. —While situated within the pelvis, the anterior crural 
nerve gives off three or four small branches to the iliacus muscle, and 
a branch to the femoral artery. The latter divides into numerous 
filaments which entwine about the artery, and follow its course down¬ 
wards into the thigh. Below Poupart’s ligament the nerve becomes 
flattened out, and divides into numerous branches, which may be 
arranged into two principal groups, superficial and deep. The 
separate branches of these groups are as follows:— 

Superficial. Beep. 

Middle cutaneous. Muscular, 

Internal cutaneous, Articular. 

Long saphenous. 

The Middle cutaneous nerve pierces the fascia lata at about three 
inches below Poupart’s ligament, and divides into two brandies, 
which pass down the inner and front part of the thigh, and are dis¬ 
tributed to the integument as low as the knee-joint. At its upper 
part the external branch communicates with the crural branch of the 
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genito-crural norvc; and below, the internal branch communicates 
with the internal cutaneous. 

The. Internal cutaneous nerve passes inwards ill front of the 
sheath of the femoral artery, and divides into an anterior and an 
inner branch. Previously to its division, it gives off three cutaneous 
filaments, which pierce the fascia near the iuternal saphenous vein, 
and following the. course of that vessel, are distributed to the 
integument of the inner side of the thigh as low down as the knee. 
The uppermost of these filaments passes through the saphenous 
opening, the middle becomes subcutaneous at about the middle of the 
thigh, and the lowest pierces the fascia at its lower third. 

The anterior branch passes down tin; inner side of the thigh, and 
pierces the fascia at its lower third, near the internal saphenous vein. 
It then divides into two twigs, one of which continues onwards to 
the inner side of the knee; while the other curves outwards to its 
outer side, and communicates with a branch of the long saphenous 
nerve. 

The inner branch descends along the inner and posterior border of 
.the sartorius muscle to the knee, where it pierces the fascia lata, and 
gives off several cutaneous twigs. U then sends a small branch of 
communication to the long saphenous nerve, and passes downwards 
along the inner side of the leg, to which it is distributed. While 
beneath the fascia lata it assists in the formation of a kind of plexus 
by uniting with branches of the long saphenous nerve and descending 
branch of the obturator. When the latter is large the inner branch 
of the internal cutaueous nerve is small, and may terminate in the 
plexus, or merely give off a few cutaneous filaments. 

The Long or internal saphenous nerve (n. cutaneus interims longus) 
inclines inwards to the sheath of the femoral vessels, and entering the 
sheath, accompanies the femoral artery to the aponeurot ic canal formed 
by the adductor longus and vastus interims muscles. It. then cpiits the 
artery, and, passing between the tendons of the sartorius and gracilis, 
descends along the inner side of the leg with the internal saphenous 
vein, crosses in front of the. inner ankle, and is distributed to the 
integument of the inner side of the foot as far as the great toe. 

The branches of the long saphenous nerve in the thigh arc—one 
or two to join the plexus formed by the long branch of the obturator 
and iuternal cutaneous nerve, and a large branch, (n. cutaneus patclhe,) 
which pierces the sartorius and fascia lata at the inner side of the 
knee, and divides into many twigs, which are distributed to the 
integument of the front of the knee. Above the patella this branch 
communicates with the anterior twig of the internal cutaneous nerve, 
and with the terminal twigs of the middle, and external cutaneous. 
Below the patella it communicates with other brauehes of the long 
saphenous; the whole of these communications constituting a kind of 
plexus (plexus patclltc). 

The branches of the long saphenous nerve given off below the 
knee are distributed to the integument of the front aud inner side of 
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the leg. By one of three brandies it communicates with the cutaneous 
branch of the obturator nerve. 

The Deep group of branches of the anterior crural nerve are 
muscular and articular. 

The Muscular branches supply all the muscles of the front part of 
the thigh (with the exception of the tensor vagina; feinoris, which 
obtains its nerve from the. gluteal) and one of the adductors, namely, 
the pcctineus. The branches to the sartorivs, three or four in 
number, arc derived from the anterior division of the anterior crural 
with the cutaneous nerves, and sometimes arc supplied by the latter. 
The branch to the rectus enters the deep surface of that muscle. 
The branch to the vastus erternus follows the course of the descend¬ 
ing branch of the external circumflex artery ; the branch to the 
crureus passes directly to that muscle; and the branch to the. ras/ns 
interims, remarkable for its length, descends by the side, of the 
sheath of the femoral vessels. 

The Articular branches arc distributed to the knee-joint; one 
enters the joint on its outer side, and is derived from the nerve to the. 
vastus externus; the other, proceeding from the nerve to the vastus' 
interims, descends w'ith the anastomotica mngnu to a level with the 
joint, and then pierces the capsular ligament. 

The Lumbo-sackai, nerve. —The anterior division of the fifth 
lumbar nerve, conjoined with a branch from the. fourth, constitutes the. 
lumbo-sacral nerve, which descends over the base of the sacrum into 
the pelyis, and assists in forming the sacral plexus. 

SACRAL NERVES. 

There are live pairs of sacral uerves ; the first four escape from the 
vertebral canal through the sacral foramina, and the last between the 
sacrum and eoceyx. The posterior sacral nerves arc small, and 
dimmish in size from above downwards; they communicate with each 
other by means of anastomosing loops immediately after their escape 
from the posterior sacral foramina, and divide into external and 
internal branches. The external branches pierce the gluteus 
maximus, to which they give filaments, and are distributed to the 
integument of the posterior part of the gluteal region (u. cutanei 
clunium postoriores). The internal brunches supply the multitidus 
spinte muscle and the integument over the sacrum and coccyx. 

The, anterior sacral nerves diminish in size from above down¬ 
wards ; the first is large, and unites with the lurabo-saeral nerve; 
the second, of equal size, unites with the preceding; the third, which 
is scarcely one-fourth so large as the second, also joins with the 
preceding nerves in the formation of the sacral plexus. The fourth 
anterior sacral nerve is about one-third the size of the preceding 
sacral nerve; it divides into several branches, one of which is sent to 
the sacral plexus, a second to join the fifth sacral nerve, a third to the 
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viscera of the pelvis communicating with the hypogastric plexus, and 
a fourth, consisting of several filaments, to the levator ani, coccygcus, 
and sphincter ani, and to the integument around the 'arms. The fifth 
anterior sacral nerve presents about half the size of the fourth; it 
gives off two brunches, one of which communicates with the fourth, 
the other with the coccygeal nerve; while the continuation of the 
nerve is distributed to the coccygens muscle and to the integument 
over the coccyx. All the anterior sacral nerves receive branches 
from the sacral ganglia of the sympathetic at their emergence from 
the sacral foramina. 

SACRAL PLEXUS. 

The Sacral plexus is formed by the Jumbo-sacral, and by the 
anterior branches of the four upper sacral nerves. The plexus is 
triangular in form, the base corresponding with the whole lengtli of 
the sacrum, and the apex with the lower part of the great ischiatic 
foramen. It is in relation behind with the pyriformis muscle and in 
front with the pelvic fascia, which latter separates it from the branches 
'of the internal iliac artery, and from the viscera of tiie pelvis. 

The Branches of the sacral plexus arc:— 

Visceral, Internal pudic. 

Muscular, Lesser ischiatic. 

Gluteal, Greater ischiatic. 

The Visceral nerves are three or four large branches which are de¬ 
rived from the fourth and fifth sacral nerves: they ascend upon the 
side of the rectum and bladder; in the female upon the side of the 
rectum, the vagina, the uterus, and the bladder; and interlace with the 
branches of the hypogastric plexus, sending in their course numerous 
filaments to the pelvic viscera. 

The Muscular branches are one or two twigs to the levator ani: 
an obturator branch , which curves around the spine of the ischium 
to reach the internal surface of the obturator internus muscle; a 
branch to the pyriformis; a branch to the gemellus superior; aud a 
branch of moderate size, which descends between the gemelli muscles 
aud the ischium, and is distributed to the gemellus inferior , the qua¬ 
dratics femoris, and the capsule of the hip-joint. 

The Gluteal nf.rve (superior gluteal) is a branch of the lumbo¬ 
sacral ; it passes out of the pelvis with the gluteal artery, through the 
great sacro-isehiatic foramen, and divides into a superior and an in¬ 
ferior branch. The superior branch follows the direction of the 
superior curved line of the ilium, accompanying the deep superior 
branch of the gluteal artery, and sending filaments to the gluteus 
medius and minimus. The inferior passes obliquely downwards and 
forwards between the gluteus medius and minimns, distributing 
numerous filaments to both, and terminates in the tensor vaginrc 
femoris muscle. 
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The Internal pudic nerve arises from the lower part of the 
sacral plexus and passes out of the pelvis through the great sacro- 
ischiatie foramen below the pyrilbrmis muscle. It then follows 
the course of the internal pudic artery along the wall of the ischio¬ 
rectal fossa, lying infcriorly to the artery and covered by the obturator 
fascia. Near its origin it gives off the inferior hmnorrhoidal nerve, 
and in the ischio-rcetal fossa divides into a superior and inferior 
branch. 

The Inferior hemorrhoidal nerve, often a branch of the sacral 
plexus, passes through the lesser sacro-ischiatic foramen, and descends 
to the termination of the rectum to be distributed to the sphincter 
ani and integument. 

The Dorsalis penis nerve, the superior division of the internal pudic, 
ascends along the posterior surface of the ramus of the ischium, pierces 
the deep perineal fascia and accompanies the arteria dorsalis penis to 
the glaus, to which it is distributed. At the root of the penis the 
nerve gives oil' a cutaneous branch which ruus along the side of the 
organ, gives filaments to the corpus cavcrnosum, and with Us fellow 
of the opposite side supplies the integument of the upper two-thirds* 
of the penis and prepuce. 

The Perineal nerve, or inferior terminal branch, larger than the 
preceding, pursues the course of the superficial perineal artery in the 
perineum and divides into cutaneous and muscular branches. The 
cutaueous branches ( superficial perineal) two in number, posterior 
and anterior, enter the ischio-rectal fossa and pass forwards with the 
superficial perineal artery to be distributed to the integument of the 
perineum, ’scrotum, mid under part of the penis. The posterior 
superficial perineal nerve also sends a few filaments to the integument 
of tho anus and sphincter ani; while the anterior gives oil' one or 
two twigs to the levator ani. 

The mmcular branches proceed from a single trunk which passes 
inwards behind the transversus periuei muscle; they arc distributed 
to the transversus perinci, accelerator urinee and erector penis. The 
perineal nerve also sends two or three filaments to the corpus spon¬ 
giosum. 

In the female the internal pudic nerve is distributed to the parts 
analogous to those of the male. The superior branch supplies the 
clitoris; and the inferior the vulva and parts of the perineum. 

The Lesser tschxatio nerve passes out of the pelvis through 
the great sacro-ischiatic foramen below the pyriformis muscle, and 
continues its course downwards through the thigh to the lower part 
of the popliteal region, where it pierces the fascia and becomes sub¬ 
cutaneous. It then accompanies the external saphenous vein to the 
lower part of the leg, and communicates with the external saphenous 
nerve. The branches of the lesser sciatic nerve are: muscular or 
inferior gluteal, several large branches which are distributed to the 
gluteus maximus muscle; and cutaneous. 
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The Cutaneous branches are divided into two groups, external and 
internal. The. external group consists of several liiamonts which 
turn around the lower border of the gluteus maximns, and then 
ascend upon that muscle to supply the integument of the gluteal 
region (». clunium inferiorcs). One or two of these filaments occa¬ 
sionally descend along the outer side of the thigh. 

The. Tnlerunl cutaneous brandies are distributed to the integu¬ 
ment of the upper and inner part of the thigh. One branch larger 
than the rest, the inferior pudendal (n. pudcndalis longus inferior), 
curves around the tuberosity of the ischium, pierces the fascia near 
the ramus of that, hone, and runs forward to the scrotum and penis to 
wliieh.it is distributed. In the perineum this branch communicates 
with the superficial perineal nerve. 

In its course down the thigh the lesser sciatic nerve gives off two 
or three middle cutaneous branches. 

The Great isoimatic nerve is the largest nervous cord in flic 
body ; it, is formed by the sacral plexus, or rather is a prolongation of 
• the plexus, and at its exit from the. great, sacro-ischiat ie foramen beneath 
the pyriforrnis muscle measures three quarters of an inch in breadth. 
Jt. descends through the middle of the space between the trochanter 
major and tuberosity of the ischium, and along the posterior part 
of the thigh to about its lower third, where it divides into two large 
terminal branches, popliteal and peroneal. This division sometimes 
takes place at the plexus, and the two nerves descend together side 
by side; occasionally they are separated at their commencement by 
a part or by the whole of the pyriforrnis muscle. The nerve in its 
course down the thigh rests upon the gemellus superior, tendon of the 
obturator iuternus, gemellus inferior, quadralus femoris, and adductor 
magnns, and is covered in by the gluteus maxinms and biceps muscles. 

The Branches of the great isc.hiatic nerve, previously to its division, 
are, muscular and articular. The muscular branches arc given off 
from the upper part of the nerve and supply both heads of the biceps, 
the semi-teudiuosus, scini-membnmosns, and adductor magnns. The 
articular branch descends to the upper part of the external condyle of 
the femur, and divides into filaments which arc distributed to the 
fibrous capsule and to the synovial membrane ol'the knee-joint. 

The Popliteal nerve (internal popliteal) passes through the 
middle of the popliteal space, from the division of the great isehiatie 
nerve to the lower border of the popliteus muscle, accompanies the 
artery beneath the arch of the soleus, and becomes the posterior tibial 
nerve. It is superficial in the whole of its course, and lies externally 
to the vein and artery. 

The Branches of the popliteal nerve are, muscular or sural, art icular, 
and a cutaneous branch, the communicaus poplitci. 

The Muscular branches, of considerable size, and four or five iu 
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number, are distributed to the two beads of the gastrocnemius, to the 
soloits, planturis, and ]>oj>Htcus. 

The Articular branches , two or three in number, supply the knee- 
joint, two of the twigs accompanying the internal articular arteries. 

The Communicant poplitei (communicims tibialis) is a large nerve 
which arises from the popliteal at about the middle of its course, and 
descends between the two heads of the gastrocnemius, and along the 
groove formed by the two bellies of that muscle. At a variable dis¬ 
tance below the articulation of the knee it receives a large branch, the 
communicans pcronci, from the peroneal nerve, and the two together 
constitute the external saphenous nerve. 

The External or short saphenous nerve pierces the deep fascia 
below the fleshy part of the gastrocnemius muscle, and continues its 
course down the leg, lying aloug the outer border of the tcndo-Achillis 
and by the side of the external saphenous vein which it accompanies 
to the foot. At the lower pact of the leg it winds around the outer 
malleolus, and is distributed to the outer side of the foot and little 
too, communicating with the external peroneal cutaneous nerve, and 
sending numerous lilameuts to the integument of the heel and sole of, 
the foot. 

The Posterior tibial nerve is continued along the posterior 
aspect of the leg from the lower border of the popliteus muscle to the 
posterior part of the inner ankle, when! it divides into the internal 
and external plantar nerve. In tile upper part of its course it lies to 
the outer side of the posterior tibial artery ; it then becomes placed 
superficially to that vessel, and at the ankle is again situated to its 
outer side ; in the lower third of the leg it lies parallel with the inner 
border of the lendo-Achillis. 

The Branches of the posterior tibia] nerve are three or four muscular 
twigs to the deep muscles of the posterior aspect of the leg, the branch 
to the flexor longus pollicis accompanies the fibular artery; one or two 
filaments which entwine around the artery and then terminate; in the 
integument ;* and two or three plantar cutaneous branches which pass 
downwards upon the inner side of the os ealcis and are distributed to 
the integument of the heel, and inner border of the sole of the foot. 

The Internal plantar nerve, larger than the external, crosses 
the posterior tibial vessels to enter the sole of the fool, and becomes 
placed between the adductor pollicis and flexor brevis digitoruin ; it 
then enters the sheath of the latter muscle, and divides opposite the 
bases of the metatarsal bones into three digital branches; one to supply 

* It is extremely interesting in a physiological point of viow, to observe 
the mode of distribution of these filaments. I have traced them in relation 
with several, and I have no doubt that they exist in connexion with all the 
superficial arteries. They seem to be the direct monitors to the artery of the 
presence or approach of danger. 

I 1 
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the adjacent sides of the great and second toe; the second the adjacent 
sides of the second and third toe; and the third the corresponding 
sides of the third and fourth toe. This distribution is precisely 
similar to that of the digital branches of the median nerve. 

In its course the internal plantar nerve gives off cutaneous branches 
to the integument of the inner side and sole of the foot; muscular 
branches to the muscles forming the inner mid middle group of the 
sole; a digital branch to the inner border of the great toe ; and arti¬ 
cular branches to the articulations of the tarsal and metatarsal bones. 

The External plantar nerve, the smaller of the two, follows 
the course of the external plantar artery to the outer border of the 
museulua accessorius, beneath which it sends several deep branches to 
supply the adductor pollicis, interossei and trausversus pedis and the 
articulations of the tarsal and metatarsal bones. It then gives 
branches to the integument of the outer border and sole of the foot, 
arid sends forward two digital branches to supply the little toe and 
half the next. 

The Peroneal nerve (external popliteal) is one half smaller than 
the popliteal; it passes downwards by the side of the tendon of the 
biceps, crossing the inner head of Ihe gastrocnemius and the origin of 
the soleus, to the neck of the fibula, where it pierces the origin of 
the peroneus longus muscle, and divides into two branches, the an¬ 
terior tibiul and musculo-cntuneous. 

The Branches of the peroneal nerve previously to its division are, 
the eommunicans peronei, cutaneous, ami articular. The eommunicans 
peronei, smaller than the eommunicans poplitei, crosses the external 
head of the gastrocnemius to the middle of the leg. It there sends a 
branch to join the eommunicans poplitei and constitute the external 
saphenous nerve, and descends, very much reduced in size, with the 
external saphenous vein to the side of the external ankle, to which and 
to the integument of the heel it distributes filaments. The cutaneous 
branch passes down the outer side of the leg, supplying the integu¬ 
ment. The articular branches follow the external articular arteries 
to the knee-joint. 

The Anterior tibiae nerve (interosseous) commences at the 
bifurcation of the peroneal upon the head of the fibula, and passes 
beneath the upper part of the extensor longus digitorum, to reach 
the outer side of the anterior tibial artery, just as that vessel has 
emerged through the opening in the interosseous membrane. It 
descends the anterior aspect of the leg with the artery; lying at first 
to its outer side, then in front of it, and near the ankle becoming 
again placed to its outer side. Reaching the ankle it passes beneath 
the annular ligament; accompanies the dorsalis pedis artery, supplies 
the adjacent sides of the great and second toes, and communicates 
with the internal division of the mnscnlo-cutaneons nfrve. 
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The Branches given off by the anterior tibial nerve are, muscular 
to the muscles in its course ; and at the ankle a tarsal branch which 
may be considered as one of the terminal divisions of the nerve. This 
branch passes outwards upon the dorsum of the foot, becomes gan¬ 
glionic like the posterior interosseous nerve at the wrist, and supplies 
the extensor brevis digitorum muscle and the articulations of the 
tarsus and metatarsus. 

The Mu sc u lo-cdtan kous nerve passes downwards in the direc¬ 
tion of the fibula, in the substance* of the peroneus longus; it then 
passes forwards to get between the peroneus longus and brevis, and 
between the two latter and the extensor longus digitorum. At the 
lower third of the leg it pierces the deep fascia, and divides into two 
cutaneous branches. In its course it gives off several branches to the 
peronei muscles. 

The Cutaneous branches, external and internal, pass in front of the 
ankle-joint, and are distributed to the integument of the foot and toes; 
the external nerve supplying three toes and a half; the internal ', one 
and a half. They communicate with the saphenous and anterior tibial, 
nerves. The external saphenous nerve frequently supplies the fifth 
tee and the adjacent side of the fourth. 

SYMPATHETIC NERVES. 

The Sympathetic system consists of a scries of ganglia, extending 
along each side of the vertebral column from the head to the coccyx, 
communicating with all the other nerves of the body, and distributing 
branches to all the internal organs and viscera. 

It communicates with the other nerves immediately at their exit 
from the cranium and vertebral canal. The fourth and sixth nerves, 
however, form an exception to this rule; for with these it unites in 
the cavernous sinus • and with the olfactory, optic, and auditory, at 
their ultimate expansions. 

The branches of distribution accompany the arteries which supply 
the different organs, and form communications around them, which 
arc called plexuses , and take the name of the artery with which they 
are associated: thus we have the mesenteric plexus, hepatic plexus, 
splenic plexus, &c. All the internal organs of the head, neck, and 
trunk are supplied with branches from the sympathetic, and some of 
them exclusively; hence it is denominated the nerve of organic life. 

It is called the ganglionic nerve from the circumstance of being con¬ 
stituted of a number of ganglia; and from the constant disposition 
which it evinces in its distribution, to communicate and form small 
knots or ganglia. 

There are live sympathetic ganglia in the head; viz. the ganglion 
of Ribes, the ophthalmic or lenticular, the spkeno-palatinc or Meckel’s, 
the otic or Arnold’s, and the submaxillary; three in the neck, 
i i 2 
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superior, middle, and inferior; twelve in the dorsal region; four in 
the lumbar region ; and four or five in the sacral region. 

Each ganglion may he considered ns a distinct entire, from which 
branches are given off in four different directions, viz., superior or 
ascending, to communicate, with the ganglion above; inferior or de¬ 
scending, to communicate with the ganglion below; external, to com- 
mnnicutc with the spinal nerves; and internal, to communicate with 
the sympathetic filaments of the opposite side, and to he distributed 
to the viscera. 

As regards the spinal nerves it receives as well as gives, the white 
fibres of the sympathetic being derived from the ccrebro-spinal nerves. 


CRANIAL GANGLIA. 

Ganglion of Ribes, 

Ophthalmic, or lenticular ganglion, 

Splieiio-palatine, or Meckel’s ganglion,. 

Otic, or Arnold’s ganglion. 

Submaxillary ganglion. 

The Ganglion of Rums is a small ganglion situated upon the 
anterior communicating artery, ami formed by the union of the 
sympathetic filaments, which accompany the ramifications of the two 
anterior cerebral arteries, from the carotid plexus, at each side. The 
existence of this ganglion is disputed. 

The Ophthalmic ganglion ( ciliary; lenticular ) is a small qua¬ 
drangular and tlnttcned ganglion situated within the orbit, between 
the optic nerve and the external rectus muscle; it. is in close contact 
with the, optic nerve and generally with the ophthalmic artery ; anil 
is surrounded by adipose tissue, which renders its dissection some¬ 
what difficult. It is of a reddish-grey colour like other sympathetic 
ganglia. 

Its branches of distribution arc the short ciliary nerves, which 
arise from its anterior angles in two groups: the upper group con¬ 
sisting of about four filaments ; and the lower, of five or six. They 
accompany the ciliary arteries in a waving course, and divide into a 
number of filaments which pierce the sclerotic around the optic nerve, 
and supply the tunics of the eye-hall. A small filament is said, hv 
Ticdemami, to accompany the arteria centralis retime into the centre 
of the globe of the eye. \ 

Its branches of communication are three, one, the V/ng root, which 
proceeds from the nasal branch of the ophthalmic nerte and joins its 
superior angle; a short thick branch, the short roof,(from the in¬ 
ferior division of the third nerve to its inferior angle; |md a slender 
filament, the sympathetic root, from the carotid plexus. Occasionally 
the ophthalmic ganglionreceives also a filament of communication 
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from the spheno-palatine ganglion : and sometimes from the abdueens 
nerve. 

The Spiieno-palatine GANGLION (Meckel’s) the largest of the 
cranial ganglia of the sympathetic, is situated in the sphe no-max illary 
1'ossa. It is triangular in shape, and placed upon the posterior part 

Fig. 1G0.* 



* The cranial ganglia of the sympathetic nerve. 1. The ganglion of Ribes. 
2. The filament by which it communicates with the carotid plexus (3). 
4. The ophthalmic or lenticular ganglion, giving off ciliary branches for the 
supply of the globe of the eye. 5. Part of the mforior division of the third 
nerve communicating with the ganglion by means of a short thick branch 
(the short root). G. Part of the nasal nerve, connected with the ganglion by 
means of a longer branch (the long root). 7. A slender filament (the 
sympathetic root) sent directly backwards from the ganglion to the carotid 
plexus. 8. Part of the sixth nervo in the cavernous sinus, receiving two 
branches from the carotid plexus. 9. Meckel’s ganglion (spheno-palatine). 
10. Its ascending branches, communicating with the superior maxillary 
nerve. 11. ItB descending or palatine branches-. 12. Its intewM.1 branches, 
spheno-palatine or nasal. 13. The naso-palatine branch, one of the nasal 
branches. 14. The posterior branch of the ganglion, the Vidian nerve. 15. Its 
carotid branch (n. petrosus profundus) communicating with the carotid 
plexus. 16. Its petrosal branch (n. petrosus suporficialis minor), joining 
the intumescentia gangliformis of the facial nerve. 17. The facial nerve. 

18. The chorda tympani nerve, which descends to join tho gustatory nerve. 

19. Tho gustatory nerve. 20. The submaxillary ganglion, receiving tho 
chorda tympani, and other filaments from the gustatory. 21. The superior 
cervical ganglion of the sympathetic. 
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of the spheno-palatine nerves which it only partially involves. Its 
branches arc divisible into four groups; ascending, descending, in¬ 
ternal, and posterior. * 

The ascending branches are three or four small filaments which 
are distributed to the periosteum of the orbit. One of these branches 
sometimes joins the ophthalmic ganglion; one the sixth nerve ; and 
two the optic nerves. 

'Hie detrending branches are the three palatine nerves, anterior, 
middle, and posterior. 

The anterior or large palatine nerve descends from the ganglion 
through the posterior palatine canal, and emerges at the posterior 
palatine foramen. It then passes forwards in the substance of the 
hard palate to which it is distributed, and communicates with the 
naso-palatine nerve. While in the posterior palatine canal, this 
nerve gives oil' several branches, which enter the nose through open¬ 
ings in the palate hone, and are distributed to the middle and inferior 
meatus, the inferior spongy bone, and the antrum. 

The middle or external palatine nerve descends through t he same 
•canal to the posterior palatine foramen, and distributes branches to 
the tonsil, soft, palate, and uvula. 

Til e. posterior or small palatine nerve, quits the other uerves to 
enter a distinct canal, from which it emerges by a separate opening 
behind the posterior palatine foramen. It is distributed to the hard 
palate and gums near the point of its emergence, and also to the tonsil, 
soft palate, and uvula. 

The internal branches are the nasal and the naso palatine. The 
nasal or spheno-palatine nerves, four or live in number, enter the 
nasid fossa through the spheno-palatine foramen, and are distributed 
to the mucous membrane of the superior meat ns, and superior and 
middle spongy bones. 

The naso-palatine nerve (Scarpa) enters the nasal fossa with the 
nasal nerves, anil crosses the roof of the narcs to reach the septum, 
to which it gives filaments. It then curves downwards and forwards 
to the naso-palatine canal, and passes through that canal to the 
palate, to which and to the papilla behind the incisor teetli it is dis¬ 
tributed. This nerve was described by Cloquet as uniting with its 
fellow in the naso-palatine canal and constituting the naso-palatine 
ganglion. The existence of this ganglion is disputed. 

The posterior branches are the Vidian or pterygoid nerve, and the 
pharyngeal. 

The Vidian* nerve passes directly backwards from the spheno¬ 
palatine ganglion, through the pterygoid or Vidian canal, to the fora¬ 
men laccrum basis cranii, where it divides into two branches, the 
carotid and petrosal. The carotid branch (n. petrosns profundus) 

* Guido Guidi, latinised into Vidus Vidius, was professor of anatomy and 
medicine in the College of France in 1542. His work is posthumous, and 
was published in 1611. 
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crosses the foramen lacerum, surrounded by the. cartilaginous sub¬ 
stance which closes that opening, and enters the carotid canal by 
several filaments, to join the carotid plexus. The petrosal branch 
(n. petrosus superlicialis major) enters the cranium through the lbra- 
men lacerum basis crauii, piercing the cartilaginous substance of the 
latter, and passes backwards beneath the Gasserian ganglion and dura 
mater, embedded in a groove upon the anterior surface of the petrous 
bone, to the hiatus Eallopii. In the hiatus Eallopii the petrosal 
branch of the Vidian receives a twig from Jacobson’s nerve, and ter¬ 
minates in the inturncsmitia ganglilbrmis of the facial nerve. 

The pharyngeal nerve is a small branch which passes backwards 
through the pterygo-palutine canal with the pterygo-palatine artery 
to he distributed to tint mucous membrane of the Eustachian tube 
and neighbouring part of the pharynx. 

The Otic ganglion (Arnold’s)* is a small oval-shaped and llat- 
lencd ganglion, which lies against the inner surface of the inferior 
maxillary nerve, immediately below the foramen ovale; it is in rela¬ 
tion,, e.r/erua//y, with the trunk of the inferior maxillary nerve, jiwt 
at the point of union of the motor root; internally it rests against 
the cartilage of the Eustachian tube and tensor palati muscle ; and 
posteriorly it is in contact with the arlcria meningea media. It is 
closely adherent to the internal pterygoid nerve, ami appears like a 
swelling upon that branch. 

The branches of the otic ganglion are seven ill number; two of dis¬ 
tribution, and live of communication. 

The branches of distribution arc, a small filament to the tensor 
tympani muscle, and one to the tensor palati muscle; the latter is 
usually derived from the internal pterygoid nerve, at the point where 
that nerve is embraced by the ganglion. 

The branches of communication are, two or three filaments from 
the outer portion of the inferior maxillary nerve; one or two 11 laments 
from the aurieulo-temporal nerve; a filament to the chorda tympani; 
lilainents to (lie arlcria meningea media to communicate with the 
nervi molles; a filament which enters the cranium through the fora¬ 
men spinosum willi the arteria meningea media, and accompanies the 
nervus petrosus auperticialis minor to the hiatus Eallopii, where it 
joins the. intumesceutia ganglifonnis of the facial nerve; a filament 
which enters the cranium through a small canal behind the foramen 
rotundum to join the Gasserian ganglion; a filament which enters a 
small canal near the foramen ovale to communicate with the Vidian 
nerve ; and the nervus petrosus superjiciatk minor. The latter nerve 
ascends from the ganglion to a small canal situated between the fora¬ 
men ovale and foramen spinosum, and passes backwards on the 

* Frederick Arnold, “ Dissertatio Inauguralis de Parte Cephalica Nervi 
Sympathetic!.” Heidelberg, 1826; and “ Ueber den Ohrknoten,” 1828. 
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petrous hone to the hiatus Fnllopii, where it divides into two filaments. 
One of these filaments enters the hiatus and joins the intuinesccntia 
gaugliformis of the facial; the other passes to a minute foramen 
nearer the base of the petrous bone, and enters the tympanum, where 
it communicates with a branch of Jacobson’s nerve. 

The Sub.maxillary ganglion is a small round or triangular 
ganglion situated on the submaxillary gland, in close relation with the 
gustatory nerve, and near the posterior border of the mylo-hyoideus 
muscle. 

Its branchcs of distribution , six or eight in number, divide into 
many filaments, which supply the side of the tougue, the submaxillar} 
and sublingual glands, and Wharton’s duet. 

Its branches of communication are, two or three from and to the 
gustatory nerve; one from the chorda tympaui; two or three which 
form a plexus with branches of the hypoglossal nerve ; and one or two 
filaments which pass to the facial artery, and communicate with the 
nervi molles from the cervical portion of the sympathetic. 

Carotid plexus. —The ascending branch of the superior cervical 
ganglion enters the carotid canal with tin; internal carotid artery, and 
divides info two branches, which form several loops of communication 
with each other around the artery. These branches, together with 
those derived from the petrosal branch of the Yuli an, constitute tin? 
carotid -plexus. They also form frequently a small gangliform swel¬ 
ling on the under part of the artery, which is called tin; carotid gan¬ 
glion. The latter, however, is not constant. The continuation of the 
carotid plexus onwards with the artery by the side of the sella turcica, 
is called the cavernous plexus. 

The carotid plexus is the centre of communication between all the 
cranial ganglia, and, being derived from the superior cervical ganglion, 
between the cranial ganglia and those of the trunk: it also com¬ 
municates with the greater part of the cerebral nerves, and distributes 
filaments with each of the branches of the internal carotid, which 
accompany those branches in all their ramifications. 

Thus, the ophthalmic yang Hon communicates with the plexus by 
means of the long branch which reaches it from the cavernous plexus. 
The spheno-palatine joins the plexus by means of the carotid branch 
of the Vidian. The subma.nl/art/ ganglion is brought into connexion 
with it by means of the otic ganglion, and the otic ganglion by means 
of the tympanic nerve and the Vidian. 

It communicates with the third nerve in the cavernous sinus, and 
through the ophthalmic ganglion; frequently with the fourth in the 
formation of the nerve of the tentorium; with the Gasserian ganglion; 
with the ophthalmic division of the fifth in the cavernous sinus, and by 
means of the ophthalmic ganglion; with the superior maxillary, through 
the spheno-palatine ganglion ; and with the inferior maxillary, through 
the otic ganglion. It sends two branches directly to the sixth nerve, 
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which unite* with it as it crosses the cavernous sinus; it communi¬ 
cates witli the laeial and auditory nerves, through the medium of the 
petrosal branch of the Vidian; and with the glosso-pharyngcal by 
means of two lilaments to the tympanic nerve. 

CERVICAL GANGLIA. 

The superior cervical ganglion is long and fusiform, of a reddish- 
grey colour, smooth, and of considerable thickness, extending from 
within an inch of the carotid foramen in the petrous bone to opposite 
the lower border of the third cervical vertebra. It is in relation, in 
front, with the sheath of the internal carotid artery and internal 
jugular vein ; and, behind, witli the rectus autieus major muscle. 

Its branches, like those of all the sympathetic ganglia in the trunk, 
are divisible into superior, inferior, external, and internal; to which 
may he added, as proper to tliis ganglion, anterior. 

The superior (carotid nerve) is a single branch which ascends 
by the side of the internal carotid, and divides into two branches; 
one lying to the outer, the other to the inner side of that vessel. The 
two branches enter the carotid canal, and by their communications with 
each other and with the petrosal branch of the Vidian, constitute the 
carotid plexus. 

The inferior or descending branch, sometimes two, is the cord of 
communication with the middle cervical ganglion. 

The external bran eh es are numerous, and may be divided into two 
sets ; those which communicate with the glosso-pharyngeal, pneumo- 
gastric, and hypoglossal nerves; and those which communicate with 
the first four cervical nerves. 

The internal branches are three in number: pharyngeal, to assist 
in forming the pharyngeal plexus; laryngeal , to join the superior 
laryngeal nerve and its branches ; and the superior cardiac nerve , or 
nervus supertieialis cordis. 

The anterior branches accompany the external carotid artery with 
its branches, around which they form plexuses, and here and there 
small ganglia; they are called, from the softness of their texture, 
nervi wo/fes, and from their reddish hue, nervi subrufi. 

The Middle cervical ganglion (thyroid ganglion) is of small size, 
and sometimes altogether wanting. It is situated opposite the fifth 
cervical vertebra, and rests against the inferior thyroid artery. This 
relation is so constant, as to have induced Haller to name it the 
“ thyroid ganglion.” 

Its superior branch, or branches, ascend to communicate with the 
superior cervical gauglion. 

* PanSzza, in his “ Experimental Researches on the Nerves,” denies this 
communication, and states very vaguely that “ they are merely lost and en¬ 
twined around it.”— Edinburgh, Medical and Surgical Journal , Jan. 1830. 
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Its inferior branches descend to join the inferior cervical ganglion ; 
one of these frequently passes in front of the subclavian artery, the 
other behind it. 

Its external branches communicate with the fifth and sixth cervical 
nerves. 

Its internal branches arc filaments which accompany the inferior 
thyroid artery, the inferior thyroid plexus; and the middle cardiac 
nerve , nervus cardiacus magnus. 

The Inferior cervical ganglion (vertebral ganglion) is much larger 
than the preceding, and is constant in its existence. It is of a semi¬ 
lunar form, and is situated upon the base of the transverse process of 
the seventh cervical vertebra, immediately behind the vertebral artery; 
hence its title to the designation “ vertebral ganglion” 

Its superior branches communicate with the middle cervical ganglion. 

'Fhe inferior branches pass some before aud some behind the sub¬ 
clavian artery, to join the first thoracic ganglion. 

The external branches consist of two sets; one which communicates 
with the sixth, seventh, aud eighth cervical, and first dorsal nerve, and 
one which accompanies the vertebral artery along'the vertebral canal, 
forming tins vertebral plexus. This plexus sends filaments to all the 
branches given off by the artery, and communicates in the cranium 
with the filaments of the carotid plexus accompanying the branches of 
the internal carotid artery. 

The internal branch is the inferior cardiac nerve, nervus cardiacus 
minor. 

Cardiac nerves. —The superior cardiac nerve (nervus svperji- 
cialis cordis) arises from the lower part of the superior cervical gan¬ 
glion ; it descends the neck behind the common carotid artery and 
parallel with the trachea, crosses the inferior thyroid artery, and 
running by the side of the recurrent laryngeal nerve enters the chest. 
The nerve of the right side passes either in front of or behind the sub¬ 
clavian artery and along the posterior aspect of the arteria imiominata 
to the great cardiac plexus. The left superficial cardiac nerve runs 
by the side of the left carotid artery to the superficial cardiac plexus. 

In its course it receives branches from the pneumogastric nerve, 
and sends filaments to the thyroid gland and trachea. 

The Middle cardiac nerve (nervus cardiacus magnus) proceeds 
from the middle cardiac ganglion, or, in its absence, from the cord of 
communication between the, superior and inferior ganglia. It is the 
largest of the three nerves, and lies nearly parallel with the recurrent 
laryngeal. At the root of the neck it divides into several branches, 
which pass .some before and some behind the subclavian artery; it 
communicates with the superior and inferior cardiac, and with the 
pneumogastric and recurrent nerves, and descends to the bifurcation 
of the trachea, to join the great cardiac plexus. 

The Inferior cardiac nerve (nervus cardiacus minor) arises from the 



THORACIC GANGLIA. 


49) 


inferior cervical ganglion, communicates freely with the recurrent 
laryngeal and middle cardiac nerve, and descends to the front of the 
bifurcation of the trachea, to join the great cardiac plena. 

The Great or deep cardiac plexus is situated on the bifurcation of 
t he trachea, above the right pulmonary artery, and behind the arch of 
the aorta. It is formed by the interlacement and frequent communica¬ 
tion of the cardiac nerves together with the cardiac branches of the 
pneumogastrie, deseendens noni, and first thoracic ganglion. The only 
nerves not entering into the formation of the plexus arc, the left 
superior cardiac nerve and left inferior cardiac branch of the pneumo- 
gastric. The great cardiac plexus sends olf the. posterior coronary 
plexus, some filaments to the anterior coronary plexus, and some to 
the superficial cardiac plexus, pulmonary plexuses, and right anricle. 

The Superficial or anterior cardiac, plena is situated in front of 
the right pulmonary artery and beneath the arch of the aorta. It is 
formed by the interlacement and frequent communications of the fila¬ 
ments of the left superior cardiac nerve, the left, and sometimes the 
right inferior cardiac branch of the pneumogastrie and numerous fila¬ 
ments derived from the great cardiac plexus. Connected with the 
superficial cardiac plexus is a ganglion (cardiac ganglion of Wrisbcrg) 
which is situated close beneath the arch of the aorta, and immediately 
to tlie right of the ligament of the ductus arteriosus. The superficial 
cardiac plexus sends off the anterior coronary plexus and several fila¬ 
ments to the anterior pulmonary plexus of the left side. 

The Posterior coronary plexus proceeds from the great cardiac 
plexus and principally from its left side. Tt follows the course of the 
arteries distributed to the posterior aspect of the heart. 

The Anterior coronary plexus proceeds from the superficial cardiac 
plexus, aud receives other filaments from the. great cardiac plexus. It 
is distributed with the branches of the coronary artery on the an¬ 
terior aspect of the heart. 

The Posterior cardiac plexus is formed by numerous branches from 
the great cardiac plexus, and is situated on the posterior part of the 
ascending aorta, near its origin. It divides into two sets of branches: 
one set accompanying the right coronary artery in the auriculo- 
vcutricular sulcus; the other set joining the artery on the posterior 
aspect of the heart. They both together constitute posterior coro¬ 
nary plexus. 

The great cardiac plexus likewise gives branches to the auricles of 
the heart, and others to assist in forming the anterior and posterior 
pulmonary plexuses. 

THORACIC GANGLIA. 

The Thoracic ganglia are twelve in number on each side. They 
are flattened and triangular, or irregular iu form, and present the 
peculiar grey colour and pearly lustre of the other symjiathetic ganglia; 
they rest against the heads of the ribs, and are covered by the pleura 
eostalis. The first two ganglia and the last are usually the largest. 
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Their branches are, superior, inferior, external, and internal. 

The superior and inferior are prolongations of the substance of the 
ganglia rather than branches; the former to communicate with the 
ganglion above, the latter with that below. Some ascending filaments 
from the first ganglion assist in the formation of the vertebral plexus. 

The external branches, two or three in number for each ganglion, 
communicate with both roots of each of the spinal nerves. 

The internal branches of the live upper ganglia are, pulmonary to 
join the pulmonary plexuses, oesophageal to the oesophageal plexus, and 
aortic to the-thoracie aorta and its branches ; the first thoracic gan¬ 
glion moreover sends branches to the cardiac plexuses. The branches 
of the lower ganglia are aortic, and several large cords which unite 
to form the three splanchnic nerves. 

The Great splanchnic nerve arises from the sixth dorsal ganglion, 
and receives branches from the seventh, eighth, ninth, and tenth, 
which augment it to a nerve of considerable size. It descends in front 
of the vertebral column, within the posterior mediastinum, pierces the 
diaphragm immediately to the outer side of each crus, aud terminates 
in the semilunar ganglion. 

The Lesser splanchnic nerve is formed by filaments from the tenth, 
eleventh, and sometimes from the twelfth dorsal ganglion. It pierces 
the diaphragm, and descends to join the solar plexus. 

The Third, or renal splanchnic nerve proceeds from the last 
thoracic ganglion, and piercing the diaphragm terminates iu the renal 
plexus. 

The Semilunar ganglion is a large, irregular gangliform body, 
pierced by numerous openings, and appearing like the aggregation of 
a number of smaller ganglia, having spaces between them. It is 
situated by the, side of the cielinc axis aud root of the superior 
mesenteric artery, and extends outwards to the supra-rcnal capsules. 
The ganglia communicate both above and below the eocliac axis and 
form a gangliform circle, from which branches pass off iu all directions, 
like rays from a centre. Hence the entire circle has been named 
the solar plexus. 

The Solar or epigastric plexus receives the great splanchnic nerves; 
part of the lesser splanchnic nerves; the termination of the right 
pneumogastric nerve; some branches from the right phrenic nerve -, 
and sometimes one or two filaments from the left. It sends forth 
numerous filaments which accompany, under the name of plexuses, 
all the branches given oil' by the abdominal aorta. Thus we have, 
derived from the solar plexus, the— 


Phrenic, or diaphragmatic plexuses, 
Gastric plexus, 

Hepatic plexus, 

Splenic plexus, 

Supra-renal plexuses, 


Renal plexuses, 

Superior mesenteric plexus, 
Spermatic plexuses, 
Inferior mesenteric plexus. 


In connexion with the phrenic plexus of the right side there is 
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described a small ganglion diaphragm aticum, whiclt is situated near 
the supra-renal capsule. In this ganglion branches of the right 
phrenic nerve communicate with those of the sympathetic. 

The Supra-renal plexuses arc remarkable for their large size, and 
for a ganglion, which has received the name of ganglion supra-rcuale. 

The Renal plexuses are also large, and receive the third splanchnic 
nerve. 

The Spermatic plexus is derived from the renal plexus, but receives 
filaments from the aortic plexus. 

The Inferior mesenteric, plexus is derived chiefly from the aortic 
plexus. 

LUMBAR GANGLIA. 

The Lumbar ganglia, four in number at each side, of a pearly grey- 
colour and fusiform shape, are situated on the anterior part of the 
bodies of the lumbar vertebral. 

The superior and inferior branches of the lumbar ganglia are 
branches of communication with the uanglion above and below, as in, 
the dorsal region. 

The external branches, two or three ill number, and longer (ban 
in the other regions, communicate with the lumbar nerves. 

The internal branches consist of two sets; of which the upper 
pass inwards in front of the abdominal aorta, and form around that 
trunk a plexiform interlacement, which constitutes the lumbar aortic 
plexus ■ the lower branches cross the common iliac arteries, and unite 
over the promontory of the sacrum, to form the hypogastric plexus. 

The Lumbar aortic plexus is formed by branches from the lumbar 
ganglia, and receives filaments from tbe solar and superior mesenteric 
plexuses. It scuds filaments to the inferior mesenteric plexus, and 
terminates in the hypogastric plexus. 

The Hypogastric plexus is formed by the termination of the aortic 
plexus, and by the union of branches from the lower lumbar ganglia. 
It is situated over the promontory of the sacrum, between the two 
common iliac arteries, and bifurcates interiorly into two lateral 
portions, inferior hypogastric plexuses, which communicate with 
branches from the third and fourth sacral nerves. It distributes 
branches to all the viscera of the pelvis, and sends filaments which 
accompany the branches of the internal iliac artery. 

SACRAL GANGLIA. 

The Sacral ganglia are four or five in number on each side. They 
are situated upon the sacrum, close to the anterior sacral foramina, 
and resemble the lumbar ganglia in form and mode of connection, 
although much smaller in size. 

The superior and inferior branches communicate with the ganglia 
above and below. 
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The asternal branches communicate with the sacral nerves. 

The internal branches communicate very freely with the inferior 
hypogastric plexuses, and arc distributed to the pelvic viscera. The 
last pair of sacral ganglia give off branches which join a small 
ganglion, situated on the first bone of the coccyx, called the ganglion 
intpar, or azygos. This ganglion serves to connect the extremities of 
the two sympathetic nerves. It gives off a few small branches to the 
coccyx and rectum: aud communicates witli the coccygeal nerve. 
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CHAPTER IX. 

ORGANS OR SENSE. 


The orpins of souse, the instruments by which the animal frame 
is brought into relation with surrounding nature, are live in number. 
Four of these organs are situated within the head : viz. the apparatus 
of smell, sight, hearing, and taste; and the remaining organ, of touch, 
is resident in the skill, aud distributed over the surface of the body. 

the none and nasai. foss.e. 

The organ of smell consists essentially of two parts: one external, 
the none; the other internal, the nasal fossa. 

The nose is the triangular pyramid which projects from the centre 
ol' the face, immediately above the upper lip. .Superiorly it is con¬ 
nected with the forehead by means of a narrow bridge; interiorly, it 
presents two openings, the nostrils , which overhang the mouth, and 
are so constructed that the odour of all substances must be received 
by the, nose before they can he introduced within the lips. The 
septum between the openings of the nostrils is called the rolumna. 
Their entrance is guarded by a number of stiff hairs ( vibrissa ) which 
project across the openings, and act as a filter in preventing the intro¬ 
duction of foreign substances, such as dust or insects, with the 
current of air intended for respiration. 

'The anatomical elements of which the nose is composed, are.— 
1. Integument. 2. Muscles. 3. Bones. 4. Fibro-cartilagcs. 
5. Mucous membrane. 0. Vessels aud nerves. 

1. The Integument forming the tip ( lobitlas ) mid wings (ala) of 
the nose is extremely thick and dense, so as to he with difficulty 
separated from the fibre-cartilage. It is furnished with an abundance 
of sebiparous follicles, which, by their oily secretion, protect the 
extremity of the nose in excessive alternations of temperature. The 
sebaceous matter of these follicles becomes of a dark colour near the 
surface, from altered secretion, and also from the attraction of the 
carbonaceous matter floating in the atmosphere; hence the spotted 
appearance which the tip of the nose presents in large cities. When 
the integument is lirmly compressed, the inspissated sebaceous 
secretion is squeezed ont from the follicles, and taking the cylindrical 
form of their excretory duets, has the appearance of small white 
maggots with black heads. 
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2. The Muscles are brought into view by reflecting the integument: 
they are the pyramidalis nasi, compressor nasi, dilatator naris, levator 
labii superioris uhequo nasi, and depressor aim nasi. «They have been 
already described with the muscles of the face. 

3. The Bones of the nose are, the nasal, and nasal processes of the 
superior maxillary. 

4. The Fibro-earlilayes give form and stability to the outwork of 
the nose, providing, at the same time, by their elasticity, against 
injuries. They are live in number, namely, the— 

Fibro-carlilagc of the septum. 

Two lateral fibro-eartilagcs, 

Two alar fibro-cartilnges. 

The Fchro-carlll<uje of i/ie septum , somewhat triangular in form, 
divides the nose into its two nostrils. It is connected above with the 
nasal hones and lateral libro-eartilages; behind, with the ethmoidal 
septum and vomer; and below, with the palate processes of the 
superior maxillary bones. The alar fibro-cartilnges and coluinna 
.move freely upon the libro-cartilage of the septum, being but loosely 
connected with it by perichondrium. 

The Lateral fib ro-cartil ayes are also triangular; they arc con¬ 
nected, in front, with the libro-cartilage of the septum; above , with 
the nasal bones; behind\ with the nasal processes of the superior max¬ 
illary bones; and beloa\ with the alar 
libro-cartilagos. 

Alar fibro-carfilayes. —Each of these 
cartilages is curved in such a manner 
as (o correspond with the walls of the 
nostril, to which it forms a kind of rim. 
The. inner portion is loosely connected 
with the same part of Ihc opposite car¬ 
tilage, so as to form the column a. It 
is expanded and thickened at the point 
of the nose to constitute, the lobe; and 
on the side makes a curve corresponding 
with that of the ala. This curve h 
prolonged downwards and forwards in 
the direction of the posterior border of 
the ala by three or four small fibro¬ 
cartilaginous plates (sesamoid'cartilages, 
cartilagincs in Snores), which arc ap¬ 
pendages of the alar libro-cartilage. 

The whole of these fibro-enrtilagrs 
are connected with each other arid to 

* The fibro-eartilages of the nose. 1. One of the nasal bones. 2. The 
cartilage of the septum. 3. The lateral cartilage. 4. The alar cartilage. 

5. The central portions of the alar cartilages which constitute the colupma- 

6. The cartilagines minores or sesamoid cartilages. 7. The nostril. 


Fig. 161.* 
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tlie bones, by perichondrium, which, from its membranous structure, 
permits of the freedom of motion existing between them. 

Fig. 1G2.* 



r>. The Mucous membrane, lining the interior of the nose, is con¬ 
tinuous with the skin externally, and with the pitrtitary membrane of 
the nasal fossa. 1 within. Around the entrance of the nostrils it is 
provided with numerous vibrissa ?. 

6. Vessels and Nerves .—The Arteries of the nose are the lateralis 
nasi from the facial, and the nasal is sept.i from the superior coronary. 

Its Nerves are, the facial, infra-orbital, and nasal branch of the 
ophthalmic 


NASAL FOSSA:. 

To obtain a good view of the nasal fossa, the face must be divided 
through the nose by a vertical incision, a little to one side of the, 
middle line. 

The Nasal fossa are two irregular, compressed cavities, extending 

* The tibro-cartilages and bones of the nose viewed from the side. After 
Arnold. 1. The nasal bone. 2. The nasal process of the superior maxillary 
bone. 3. The cartilage of the septum. 4. The lateral cartilage. 5, 5. The 
alar cartilage. G. The inner portion of the alar cartilage. 7. The sesamoid 
cartilages. 8. The cellular tissue of the ala nasi. 9. The aperture of the 
nostril. 


K K 
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backwards from the nose to the pharynx. They are bounded 
superiorly by the lateral cartilage of the nose, and by the nasal, 
sphenoid, and ethmoid bones; inferiorly by the hard'palate; and, in 
the middle line, they are separated from each other by a bony and 
fibre-cartilaginous septum. A plan of the boundaries of the nasal 
fossa? will be found at page G2. 

Upon the, outer wall of each fossa, in the dried skull, arc three 
projecting processes, termed spongy bones. The two superior belong 
to the ethmoid, the inferior is a separate hone. In the fresh fossa? 
•these are covered with mucous membrane, and serve to increase the 
surface of that membrane by their prominence and convoluted form. 
The space intervening between the superior and middle spongy bone 
is the superior meatus; the space between the middle and inferior the 
middle meatus; and that between the inferior and the lloor of the 
fossa the inferior meatus. 

These meatuses arc passages w'hicli extend from before backwards, 
and it is in rushing through and amongst these that tin? atmosphere 
deposits its odorant particles upon tin? mucous membrane. There are 
several openings into the nasal fossae: thus, in the superior meatus 
are the openings of the sphenoidal and posterior ethmoidal cells; in 
the middle, the anterior ethmoidal cells, the, frontal sinuses, and the 
antrum rnaxillare; and, in the inferior meatus, the termination of 
the nasal duct. In the dried bone there, are two additional openings, 
the sphcno-palatino and the anterior palatine foramen; the former 
being situated in the superior, and the latter in the inferior meatus. 

The Mucous membrane of the nasal fossie is called pituitary, or 
Schneiderian * The former name being derived from the nature of its 
secretion, the latter from Schneider, who was the lirsl to show that 
the secretion of the nose proceeded from the mucous membrane, and 
not from the brain, as w'as formerly imagined. It is closely adherent 
to the periosteum, constituting what is called a libro»mucous 
membrane, and is continuous with the general gastro-pulmonary 
mucous membrane. From the nasal fossie it may be traced through 
the openings in the meatuses, into the sphenoidal and ethmoidal 
cells; into the frontal sinuses; into the antrum rnaxillare; through 
the nasal duet to the surface of the eye, where it is continuous with 
the conjunctiva; along the Eustachian tubes into the tympanum and 
mastoid cells, to which it forms the lining membrane; and through 
the posterior wares into the pharynx and mouth, and thence through 
the lungs and alimentary canal. 

The surface of this membrane is furnished with a laminated 
epithelium near the apertures of the narcs, and in the rest of its 
extent with a columnar epithelium supporting innumerable vibratih* 
cilia. 

Vessels and Nerves. —The Arteries of the nasal fossie are the 

* Conrad Victor Schneider, Professor of Medicine at Wittenberg. His work, 
entitled De Cattarhis , &c. was published in 1661. 
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anterior and posterior ethmoidal, from the ophthalmic artery; and the 
spheno-pnlatine and pterygo-palatine from the internal maxillary. 

The Nerves *arc, tiie olfactory, the spheno-palatine and naso¬ 
palatine from Mcekel’s ganglion, and the nasal branch of ihc 
ophthalmic. The ultimate lilamcuts of the olfactory nerve terminate 
in papilirc. 


THE EYE, WITH ITS APPENDAGES. 


The form of the eyeball is that of a sphere, of about one inch in 
diameter, having the segment of a smaller sphere engrafted upon its 
anterior surface, which increases its antero-posterior diameter. The 
axes of the two eyeballs are parallel with each other, hut do not 
correspond with the axes of the orbits, which are directed outwards. 
The optic nerves follow the direction of the orbits, and therefore 
enter the eyeballs to their nasal side. 

The Globe of the Eye is composed of Indies , and of refracting media 
called humours. The tunics are three iu number, the 

1. Sclerotic and Cornea, 

2. Choroid, Iris, and Ciliary processes, 

3. Retina and Zonula ciliaris. 

The humours are also three— 

Aqueous, Crystalline (lens). Vitreous. 

Pi if st tunic. —The Sclerotic and Cornea lorn) the external tunic 
of the eyeball, and give it its peculiar form. Pour-fifths of the globe 
are invested by the sclerotic, the remaining fifth by tlic cornea. 

'The Sclerotic (o7cX?jpo£, hard) is a dense fibrous membrane, thicker 
behind thau in front. It is continuous, posteriorly, with Die sheath 
of the optic nerve, which is derived from the dura mater, and is 
pierced by that nerve as well as by the ciliary nerves and arteries. 
Anteriorly it presents a bevelled edge, which receives the cornea in 
the same way that a watch-glass is received by the groove in its case. 
Its anterior surface is covered by a thin tendinous layer, the tunica 
albuginea, derived from the expansion of the tendons of the four 
recti muscles. By its posterior surface it gives attachment to the two 
oblique muscles. The tunica albuginea is covered, for a part of its 
extent, by the mucous membrane of the front of the eye, the con¬ 
junctiva; and, by reason of the brilliancy of its whiteness, gives 
occasion to the common expression, “ the white of the eye.” 

At the entrance of the optic nerve, the sclerotic forms a thin 
cribriform lamella (lamina cribrosa ), which is pierced by a number 
of minute opeuings for the passage of the nervous filaments. One of 
these openings, larger than the rest, and situated in the centre of the 
lamella, is the porus opticus, through which the arteria centralis 
retina) enters the eyeball. 


K K 2 
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STRUCTURE OF THE CORNEA. 


'Hie Cornea (corneas, horny) is the. transparent projecting layer thal 
constitutes the anterior fifth of the globe of the eye. In its form it 
is circular, concavo-convex, and resembles a watch-glass. It is 
received by its edge, which is slnirp and thin, within the bevelled 
border of the sclerotic, to which it is veiy firmly attached, and it is 
somewhat thicker than the anterior portion of that tunic. When 
examined from the exterior, its vertical diameter is seen to be about 
onc-sixtceuth shorter than the transverse, in consequence of the 
overlapping above and below of the margin of the sclerotica; on the 
interior, however, its outline is perfectly circular. 

The cornea is composed of four layers: namely, of the conjunctiva: 
of the cornea proper, which consists of several thin lamellae connected 
together by an extremely line areolar tissue; of the cornea elastica, a 
“ fine, elastic, and exquisitely transparent membrane, exactly applied 
to the inner surface of the cornea proper,” and ‘of the lining mem¬ 
brane of the anterior chamber of the eyeball. The cornea elastica is 

Pig. 1G3.* 



* A longitudinal section of the globe of the eye. I. The sclerotic, thicker 
behind than in front. 2. The cornea, received within the anterior margin of 
the sclerotic, and connected with it by means of a bevelled edge. 3. The 
choroid, connected anteriorly with (4) the ciliary ligament, and (5) the ciliary 
processes. 6. The iris. 7. The pupil. 8. The third layer of the eye, the 
retina, terminating anteriorly by an abrupt border at the commencement <>i 
the ciliary processes. 9. The canal of Petit, which encircles the lens (12); 
the thin layer in front of this canal is the zonula ciliaris, a prolongation of the 
vascular layer of the retina to the lens. 10. The anterior chamber of the eye. 
containing the aqueous humour: the lining membrane by which the humour 
is secreted is represented in the diagram. 11. The posterior chamber. 
12. The lens, more convex behind than before, and enclosed in its proper 
capsule. 13. The vitreous humour enclosed in the hyaloid membrane, and in 
cells formed in its interior by that membrane. 14. A tubular sheath of the 
hyaloid membrane, which serves for the passage of the artery of the capsule 
of the lens. 15. The neurilemma of the optic nerve. 1 (». The artcria 
centralis retinae, embedded in the centre of the optic nerve. 
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remarkable for its perfect transparency, even when submitted for 
many days to the action of water or alcohol; while the cornea proper 
is rendered opaque by the same immersion. To expose Ibis mem¬ 
brane, Dr. Jacob suggests that the eye should be placed in water 
for six or eight days, and then, that all the opaque eoruea should be 
removed layer after layer. Another character of the cornea elastica is 
its great elasticity, which causes it to roll up when divided or torn, 
in the same nianuer as the capsule of the lens. The use of this layer, 
according to Dr. Jacob, is to “preserve the requisite permanent 
correct curvature of the flaccid cornea proper.” 

The opacity of the cornea, produced by pressure on the globe, 
results from the infilt ration of fluid into the areolar t issue connecting 
its layers. This appearance cannot be produced in a sound living 
eye, although a small quantity of serous fluid (liquor eorneic) is said to 
occupy the cells of^lie areolar tissue. 

Dissection .—The sclerotic and cornea are now to he dissected away 
from the second tunic; this, with care, may he easily performed, the 
only firm connections subsisting bet ween them being at the circum¬ 
ference of the iris, the ent rance of the optic nerve, and the perforation 
of the ciliary nerves and arteries. Pinch up a fold of the sclerotic 
near its anterior circumference, and make a small opening into it, then 
raise the edge of the tunic, and with a pair of fine scissors, having a 
probe point, divide the entire circumference of the sclerotic, and cut 
it away hit by bit. Then separate it from its attachment around the 
circumference of the iris by a gentle pressure with the edge of the 
knife. The dissection of the eye must be conductcd under water. 

In the courses of this dissection the ciliary nerves smd long ciliary 
arteries will be seen passing forwards between the sclerotic and 
choroid, to be distributed to the iris. 

Second tunic. —The second tunic of the eyeball is formed by tin* 
choroid , ciliary liyawenl , and iris, the ciliary processes being an 
appendage developed from its inner surface. 

The Choroid* is a vascular membrane of a rich chocolate-brown 
colour upon its external surface, and of a deep black colour within. 
It is connected to the sclerotic externally, by an extremely line 
areoiar tissue (membrana fusea), and by nerves and vessels. Internally 
it is in simple contact with the third tunic of the cve, tin* retina. It. 
is pierced posteriorly for the passage of the optic nerve, and is eon- 


* The word choroid has been very much abused in anatomical language ; 
it was originally applied to the membrane of the foetus called chorion, from 
the Greek word x<>P'oin domicilium, that membrane being, as it were, the 
abode or receptacle of the foetus. X6p<ov comes from x«p‘'“* to take or 
receive. Now it so happens that the chorion in the ovum is a vascular 
membrane of peculiar structvjire. Hence the term choroid, x°p<ot' el'doi, like 
the chorion, has been used indiscriminately to signify vascular structures, as 
in the choroid membrane of the eye, the choroid plexus, &c., and we find 
Cruveilhier, in his work on Anatomy, vol. iii. p. 403, saying in a note, 
“ Choroidc est synonyme de vasculeusu.” 
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nccted anteriorly with the iris, ciliary processes, and with the line of 
junction of the cornea and sclerotic, hv a dense white structure, the 
ciliary ligament , which surrounds the circumference of the iris like a 
ring. 

The choroid membrane is composed of three layers:—an external 
or venous layer, which consists principally of veins arranged in a 
peculiar manner: hence they have been named vena vorticose?. The 
marking on the surface of the membrane produced by these veins 
resembles so many centres to which a number of curved lines converge. 
It is this layer which is connected with the ciliary ligament. The 
■midfile or arterial layer {tunica Mnyschiana *) is formed principally 
bv the ramifications of minute arteries. It is reflected inwards at its 
junction with the ciliary ligament, so as to form the ciliary processes. 
The internal layer is a delicate membrane {me mb ran a pigment.}) 
composed of several lamimc of nucleated liexqgonal cells, which 
contain the granules of pigmeutum nigrum, and are arranged so as to 
resemble a tesselated pavement. 0 

In animals, the pigmentum nigrum, on the posterior wall of the 

Fig . I64.t 



* Ruyseli was horn at the Hague in 1038, and was appointed Professor ol 
Anatomy at. Amsterdam in 1665. llis whole life was employed in making 
injected preparations, for which he is justly celebrated, and he died at the 
advanced age of ninety-three years. He came to the conclusion that the 
body was entirely made up of vessels. 

t A dissection of the eyeball, showing its second tunic, and the mode el 
distribution of the vena) vorticosa; ot the choroid. After Arnold. 1. Part oi 
the sclerotic coat. 2. The optic nerve. 3, 3. The choroid coat. 4. The 
ciliary ligament. 5. The iris. 6, 6. The vewe vorticosa). 7. 7. The trunks 
of the vena 1 vorticosa? at the point where they'havo pierced the sclerotica. 
8, 8. The posterior ciliary veins, which enter the eyeball in company with 
the posterior ciliary arteries, by piercing the sclerotic at 9. 10. One of tlu* 
long ciliary nerves, accompanied by a long ciliary vein. 
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eyeball, is replaced by a layer of considerable extent, and of metallic 
brilliancy, called the tapetnm. 

The Ciliary Jiyamcnl, or circle (annulus albidns), is the bond of 
union between the external and middle, tunics of the eyeball, and 
serves to connect the cornea and sclerotic, at their line of junction, 
with the iris and external layer of the choroid. It is also tlu? point 
to which the ciliary nerves and vessels proceed previously to their 
distribution, and it receives the anterior ciliary arteries through the 
anterior margin of the sclerotic. A minute vascular canal is situated 
within the ciliary ligament., called the ciliary canal, or the canal of 
Fontana,* from its discoverer. 

The Iris (iris, a rainbow) is so named from its variety of colour in 
different individuals: it forms a septum between tin; anterior and 
posterior chambers of the eye, and is pierced somewhat to the nasal 
side of its centre by a circular opening, which is called the pupil. By 
its periphery it is connected with the ciliary ligament, and by its 
inner circumference forms the margin of the pupil; its anterior 
surface looks towards the cornea, and the posterior towards the ciliary 
processes and lens. 

The iris is composed of two layers, an anterior or muscular , con¬ 
sisting of radialiny fibres which converge from tin; circumference 
towards the centre, and have the power of dilating the pupil; aud 
circular , which surround the pupil like a sphincter, and by their 
action produce contraction of its area. The posterior layer is of n 
deep purple tint, and is theucu named uvea, from its resemblance iii 
colour to a ripe grape. 

The Ciliary processes (corpus eiliare) in ay he seen in two ways, 
either by removing the iris from its attachment to the ciliary ligament, 
when a front view of the processes will he obtained, or hy making a 
transverse section through the globe of t he eye, when they may be 
examined from behind, as in tig. 105. 

The ciliary processes consist of a number of triangular folds, formed 
apparently by the plaiting of the middle and internal layer of the 
choroid. According to Zinu, they arc about sixty iri number, and 
may be divided into large and small, the latter beiug situated in tlu* 
spaces between the former. Their periphery is connected w r ith the 
ciliary ligament, and is continuous with the middle and internal layer 
of the choroid. The central border is free, and rests against the cir¬ 
cumference of the lens. The anterior surface corresponds with the 
uvea; the posterior receives the folds of the zonula e.iliaris between 
its processes, and thus establishes a connexion between tin; choroid 
aud the third tunic of the eye. The ciliary processes are covered with 
a thick layer of pigmentum nigrum, which is more abundant upon 
them, and upon the anterior part of the choroid, than upon the pos- 


* Felix Fontana, an anatomist of Tuscany. His ‘‘Description of a New 
Canal in the Eye,” was published in 177#, in a Letter to the Professor of 
Anatomy in Upsal. 
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tenor part. When the pigment is washed off, the processes are of a 
whitish colour. 


Fig. 165.* 



Third tunic. —The third tunic of the eye is the retina, which is 
prolonged forwards to the lens by the zonula ciliaris. 

Dissection. —If, after the preceding dissection, the choroid mem¬ 
brane be carefully raised and removed, the eye being kept under water, 
the retina may be seen very distinctly. 

The Retina is composed of three layers:— 

External, or Jacob’s membrane. 

Middle, Nervous membrane, 

Internal, Vascular membrane. 

Jacob’s membrane is extremely thin, and is seen as a mere film 
when the freshly dissected eye is suspended in water. Examined by 
the microscope, it is found to be composed of cells having a tesselatcd 
arrangement. Er. Jacob considers it to be a serous membrane. 

The Nervous membrane is the expansion of the optic nerve, and 
forms a thin semi-transparent bluish-white layer, which envelopes the 
vitreous humour, and extends forwards to the commencement of the 
ciliary processes, where it terminates by an abrupt scalloped margin. 
According to Treviranus, this layer is composed of cylindrical fibres, 
which proceed from the optic nerve, and, near their termination, bend 
abruptly inwards, to form the internal papillary layer, which lies in 

* The anterior segment of a transverse Bection of the globe of the eye, seen 
from within. 1. The divided edge of the three tunicB; sclerotic, choroid (the 
dark layer), and retina. 2. The pupil. 3. The iris, the surface presented to 
view in this section being the uvea. 4, The ciliary processes. 5. The 
scalloped anterior border of the retina. 
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contact with the hyaloid membrane; each fibre constituting by its 
extremity a distinct papilla. 

The Vascular membrane consists of the ramifications of a minute 
artery, the arteria centralis retime, and its accompanying vein ; the 
artery pierces the optic nerve, and (inters the globe of the eye through 
the porus opticus, in the centre of the lamina cribrosa. This artery 
may be seem very distinctly by making a transverse section of the 
eyeball. Tts branches are continued anteriorly into the zonula ciliaris. 
The vascular layer Ibims distinct sheaths for the nervous papilla;, 
which constitute the inner surface of the retina. 

In the centre of the posterior part of the globe of the eye the retina 
presents a circular spot, which is called th q. foramen of Socmmeriiif/ ;* 
it is surrounded by a yellow halo, the limbus luleus , and is frequently 
obscured by an elliptical fold of the retina, which has been regarded 
as a normal condition of the membrane. The term foramen is mis¬ 
applied to this spot, for the vascular layer and the inembrana Jacobi 
are continued across it; the nervous substance alone appearing to 
be deficient. It. exists only in animals having the axes of the eyeballs 
parallel with each other, as man, quadrumana, and some sauriaji 
reptiles, and is said to give passage to a small lymphatic vessel. 

The Zonula ciliaris (zonula of Zinu)f is a thin vascular layer, 
which connects the anterior margin of the retina with the anterior 
surface of the lens near its circumference;. It presents upon its sur¬ 
face a uumber of small folds corresponding with tin; ciliary processes, 
between which they are received. These processes are arranged in 
the form of rays around the lens, and the spaces between them arc 
stained by the pigmentnm nigrum of the ciliary processes. They 
derive their vessels from the vascular layer of the retina. The under 
surface of the zonula is iu contact with the hyaloid membrane, and 
around the lens forms the anterior fluted wall of the canal of Petit. 

The connection between these folds and the ciliary processes may be 
very easily demonstrated by dividing ail eye transversely into two 
portions, thou raising the anterior half, and allowing the vitreous 
humour to separate from its attachment by its own weight. The folds 
of the zonula will then be seen to be drawn out from between the folds 
of the ciliary processes. 

Humours. —The Aqueous humour is situated in the anterior and 
posterior chambers oi'the eye; it is a weakly albuminouslluid,having 
an alkaline reaction, and a specific gravity very little greater than that 
of distilled water. According to Petit, it scarcely exceeds four or five 
grains in weight. 

* Samuel Thomas Soemmering is celebrated for the beautiful and accurate 
plates which accompany his works. The account “ De Foramine Centrali 
Retinae Humana;, Limbo Luteo cincto,” was published in 1779, in the Com- 
mentationes Soc. Reg. Scient. Goltmgcnsis. 

t John Gottfried Zinn, I’rofessor of Anatomy in Gottingen; his “ Descriptio 
Anatomica Oculi Humanl,” was published in 1755; with excellent plates. It 
was republished by Wrisberg in 1780. 
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The anf(trior chamber is the apace intervening between the cornea 
in front, and the iris and pupil behind. The posterior chamber is the 
narrow space, less than half a line in depth,* bounded l>y the posterior 
surface; of the iris and pupil in front, and by the ciliary processes, 
zonula ciliaris, and lens behind. The two chambers are lined by a thin 
layer, the secreting membrane of the aqueous humour. 

Fig. lGG.t 



The Vitreovs humour forms the principal bulk of the globe of the 
eye. It is an albuminous and highly transparent fluid, enclosed in a 
delicate membrane, the hyaloid. From the inner surface of this 
membrane, numerous thin lamella; are. directed inwards, and form 
compartments in which the lluid is contained. Aeeording to Hannover, 
these lamella; have a radiated arrangement, like those on the transverse 
section of an orange, and are about 180 in number. Iu the centre of 
the vitreous humour is a tubular canal, through which a minute artery 
is conducted from the arteria centralis retina; to the capsule of the 
lens. This vessel is injected without difficulty in the foetus. 

The Crystalline humour or lens is situated immediately behind 
the pupil, and is surrounded by the ciliary processes, which slightly 
overlap its margin. Jt is more convex on the posterior than on the 
anterior surface, and is embedded in the anterior part of the vitreous 

* Winslow and Lieutaud thought the iris to be in contact with the lens; 
it frequently adheres to the capsule of the latter in iritis. The depth of the 
posterior chamber is greater in old than in young persons. 

t The posterior segment of a transverse section of the globe of the eye, 
seen from within. 1. The divided edge of the three tunics. The membrane 
covering the whole internal surface is the retina. 2. The entrance of the 
optic nerve with the arteria centralis retina; piercing its centre. 3, 3. The 
ramifications of the arteria centralis. 4. The foramen of Soemmering, in 
the centre of the axis of the eye; the shade from the sides of the section 
obscures the limbus luteus which surrounds it. 5. A fold of the retina, 
which generally obscures the foramen of Soemmering after the eye lias been 
opened. 
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humour, from which it is separated hy the hyaloid membrane. II is 
invested by a peculiarly transparent and elastic membrane, the capsule 
of the lens, which contains a small quantity of fluid, called liquor 
Morgagni* and is retained in its place by the attachment of the 
zonula eiliaris. ])r. Jacob is of opinion that the lens is connected to 
its capsule by means of areolar tissue., and that the liquor Morgagni 
is the result of a cadaveric change;. 

The lens consists of concentric layers, of which the external are 
soft, the next firmer, and the central form a hardened nucleus. These 
layers arc best demonstrated by boiling, or by immersion in alcohol, 
when they separate easily from each other. Another division of the 
lens takes place at the same time : it splits into three triangular seg¬ 
ments, which have the sharp edge directed towards the centre, and the 
base towards the circumference. The concentric lamella*, are com¬ 
posed of minute parallel fibres, which are united with each other by 
means of scalloped borders, the convexity on the one border fitting 
accurately the concave scallop upon the other. 

Immediately around the circumference of the lens is a triangular 
canal, the canal of Petit, about a line and a half in breadth. It is 
bounded, in front, by the (lutings of the zonula eiliaris; behind, by 
the hyaloid membrane ; and within, by the border of I lie lens. 

The Vessels of the globe of the eve arc the long and short, and an¬ 
terior ciliary arteries, and the arteria centralis retime. The long 
eiUury arteries, two in number, pierce the posterior part of the 
sclerotic, and pass forward on each side, between that membrane and 
the choroid, to the ciliary ligament, where they divide into two 
branches, which are distributed to tin* iris. The short ciliary arteries 
pierce the posterior part of the sclerotic coat , and are distributed to 
the middle layer of the choroid membrane. The anterior ciliary are 
branches of the muscular arteries. They enter the eye through the 
anterior part, of the sclerotic, and arc distributed to I he iris. It is 
the increased number of these, latter arteries, in irilis, that gives rise 
to the peculiar red zone around the eireurnfereuce of the cornea which 
accompanies that disease. 

The Arteria centralis ret'uuv enters the optic nerve at about half 
an inch from the globe of the eye, and passing through the porus 
oplicus, is distributed upon the inner surface of the retina, forming its 
vascular layer; one branch pierces tin; centre of the vitreous humour, 
and supplies the capsule of the lens. 

The Nerves of the eyeball are, (he optic, two ciliary nerves from 
the nasal branch of the ophthalmic, and the ciliary nerves from the 
ophthalmic gauglion. 

* John Baptist Morgagni was horn in 1082. He was appointed Professor 
of Medicine in Bologna, and published the first part of his “ Adversaria 
Anatomica,” in 170(>. He died in 1771. 

t John Louis Petit, a celebrated French surgeon: he published several 
surgical and anatomical Essays, in the early part of the 18th century. He 
died in 1750. 
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Observations .—The sclerotic is a tunic of protection, and the cornea 
a medium for the transmission of light. The choroid supports the 
vessels .destined for the nutrition of the eye, and by'its pigmentum 
nigrum absorbs all loose and scattered rays that might confuse the 
image impressed upon the retina. The iris, by means of its powers 
of expansion and contraction, regulates the quantity of light admitted 
through the pupil. If the. iris be thin, and the rays of light pass 
through its substance, they arc immediately absorbed by the uvea; aud 
if that layer be insufficient, they arc taken np by the black pigment 
of the ciliary processes. In Albinoes, where there is an absence of 
pigmentum nigrum, the rays of light traverse the iris, and even the 
sclerotic, and so overwhelm the eye with light, that sight is destroyed, 
except iu the dimness of evening, or at night. In the, manufacture 
of optical instruments, care is taken to colour their interior black, 
with the same object, the absorption of scattered rays. 

The transparent humiliated cornea and the humours of the eye have 
for their olliee the refraction of the rays in sueli proportion as to direct 
the image in the most favourable manner upon the retina. Where 
the refracting medium is too great, as in over convexity of the cornea 
and lens, tlie image falls short of the retina (myopia, near-sightedness); 
and where it is too little, the image is thrown beyond the nervous 
membrane (presbyopia, far-sightedness). These conditions arc recti¬ 
fied by the, use of spectacles, which provide a differently refracting 
medium externally to the eye, and thereby correct the transmission of 
light. 

APPENDAGES OF THF. EYE. 

The Appendages of the Ege (Mamina oculi) are, the eyebrows, eye¬ 
lids, eyelashes, conjunctiva, carmicula lachrymalis, and the lachrymal 
apparatus. 

The Eyebrows (. mpcrcUia ) are two projecting arches of integument 
covered with short thick hairs, which form the upper boundary of the 
orbits. They are connected beneath with the orbienlares, oocipito- 
frnntidcs, and corrugatorcs superciliorum muscles; their use is to 
shade the eyes from too vivid a light, or protect them from particles 
of dust and moisture floating over the forehead. 

The Eyelids (pa/pebrir) are two valvular layers placed in front of 
the eye, serving to defend it from injury by their closure. When 
tlrnwn open, they leave between them an elliptical space (fissure pal¬ 
pebrarum), the angles of which are called cauthi. The outer canthus 
is formed by the meeting of the two lids at nil aente angle. The 
intier canthus is prolonged for a short distance inwards towards (he 
nose, and a triangular space is left betweeu the lids in this situation, 
which is called the Incus lachrymalis. At the commencement of the 
laens lachrymalis upon each of the two lids is a small angular projec¬ 
tion, the lachrymal papilla or tubercle; and at the apex of each 
papilla a small orifice (punctual lachrymale), the commencement of 
the lachrymal canal. 
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The eyelids have, entering into their structure, integument , orbicu¬ 
laris muscle , tarsal cartilages, Meibomian glands, and conjunctica. 

The tegumciftary areolar tissue of the eyelids is remarkable for its 
looseness and for the absence of adipose substance; if is particular!} 
liable to serous infiltration. The fibres of the orbicularis muscle 
covering the eyelids are extremely thin and pale. 

Fig. 107 * 



The Tarsal cartilages arc two thin lamella: of libro-cartiiage, about 
an inch in length, which give form and support to the eyelids. The 
superior is of a semilunar form, about one-third of an inch in breadth 
at its middle, and tapering to each extremity. Its lower border is 
broad and flat, its upper is thin, and gives attachment to the levator 
palpebroc and to the fibrous membrane of the lids. 

The InferiorJibro-carlilageh an elliptical baud, narrower than the 
superior, and situated in the substance of the lower lid. Its upper 
border is flat, and corresponds with the flat edge of the upper cartilage. 
The lower is held in its place by the fibrous membrane. Near the 
inner eanthus the tarsal cartilages terminate, at the commencement of 
the lacus lachrymalis, and are attached to the margin of the orbit by 
the tcudo oculi. At. their outer extremity they terminate at a short 
distance from the angle of the eanthus, and are retained in their posi¬ 
tion by means of a decussation of the fibrous structure of the broad 
tarsal ligament, called the external 'palpebral or tarsal ligament. 

The Fibrous membrane of the lids is firmly attached to the peri- 

* The appendages of the eye. 1. The superior tarsal cartilage. 2. The 
lower border of the cartilage on which aro seen the openings of the Meibomian 
glands. 3. The inferior tarsal cartilage; along the upper border of this 
cartilage the openings of the Meibomian glands are likewise seen. 4. The 
lachrymal gland; its superior or orbital portion. 5. Its Inferior or palpebral 
portion. 6. The lachrymal ducts. 7. The plica semilunaris. 8. The 
caruncula lachrymalis. 9. The puncta lachrymalia of the lachrymal canals. 
10. The superior lachrymal canal. 11. The inferior lachrymal canal. 12. The 
lachrymal sac. 14. The dilatation of the nasal duct, where it oj>ens into the 
inferior meatus of the nose. 15. The nasal duct. 
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ostcum, around the margin of the orbit, by its circumference, and to the 
tarsal cartilages by its central margin. It is thick and dense on the 
outer half of the orbit, hut becomes thin to its inner Side. Its use is 
to retain the tarsal cartilages in their place, and give support to the 
lids; hence it has been named the broad tarsal ligament. 

The Meibomian glands * are embedded in the internal surface of the 
cartilages, and are very distinctly seen on examining the inner aspect 
of the lids. They have tin; appearance of parallel strings of pearls, 
about, thirty in number in the upper cartilage, and somewhat fewer 
in the lower; and open by minute foramina on the edges of the lids. 
They correspond in length with the breadth of the cjtrtilage, and are 
consequently longer in the upper than in the lower lid. 

Each gland consists of a single lengthened follicle or tube, into which 
a number of small clustered follicles open; the latter an; so numerous 
as almost to conceal the tube by which the secretion is poured out 
upon the margin of the lids. Occasionally an arch is formed between 
two of them, and produces a very graceful appearance. 


Fig. 108. t 



'Hie edges of the eyelids are furnished with a triple row of long 
thick hairs, which curve upwards from the upper lid, and downwards 
from the lower, so that they may not interlace with each other in the 
closure of the eyelids, and prove an impediment to the opening of the 
eyes. These are the eyelashes {cilia), important organs of defence to 
the sensitive surface of so delicate an organ as the eye. 

The Conjunctiva is the mucous membrane of the eye. It covers the 
whole of its anterior surface, and is then reflected upon the lids so as 
to form their intern id layer. The duplicatures formed between the 

* Henry Meibomius, “de Yasis Palpebrarum Novis,” 1G66. 
t The Meibomian glands, as seen upon the inner side of the eyelids. After 
Arnold. 1. The upper lid. 2. The lower lid. 3, 3. The conjunctiva. 4. The 
apertures of the Meibomian glands, forming a row along the free border of 
each eyelid. 5, 5. The papilla! lachrymales. 6, 6. The puncta laehrymaHa. 
7. The apertures of the efferent ducts of the lachrymal gland. 
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globe of the eye and the lids are called the superior and inferior pal¬ 
pebral sinuses, of which the former is much deeper than the inferior. 
Where it cover* the cornea, the conjunctiva is very thin and closely 
adherent, and no vessels can be traced into it. Upon the sclerotica it 
is thicker and less adherent, hut upon the inner surface of the lids is 
very closely connected, and exceedingly vascular, it is continuous 
with the genera] gastro-pnlmonary mucous membrane, and sympathises 
in its affections, as may he observed in various diseased. From the 
surface of the eye it may be traced through the lachrymal ducts into 
the lachrymal gland; along the edges of the lids it is continuous with 
the mucous lining of the Meibomian glands, and at the inner angle of 
the eye may he followed through the lachrymal canals into the lachry¬ 
mal sac, and thence downwards through the nasal duct into the infe¬ 
rior meatus of the nose. 

The Carnnmla laehrymalis is the small reddish body which occupies 
the laeus lachrymalis at. the inner canthus of the eye. In health it 
presents a bright pink tint; in sickness it loses its colour, and becomes 
pale. It, consists of an assemblage of follicles similar to the Meibomian 
glands, embedded in a fdiro-cartilaginous tissue, and is the source of 
the whitish secretion which so constantly forms at the inner angle of 
the eye. It is covered with minute hairs, which arc sometimes so 
long as to he visible to the naked eye. 

Immediately to the outer side of the camncula is a slight dupli- 
cature of the conjunctiva, called plica semilunaris , which contains a 
minute plate of cartilage, and is the rudiment of the third lid of 
animals, the membrana nictilans of birds. 

Vessels and Nerves. —The palpebral are supplied internally with 
arteries from the ophthalmic, and externally from the facial and 
transverse facial. Their nerves are branches of the fifth and of the 
facial. 

LACHRYMAL APPARATUS. 

The Lachrymal apparatus consists of the lachrymal gland with its 
excretory ducts; the puneta lachryinalia, and lachrymal canals; the 
lachrymal sac and nasal duct. 

The Lachrymal yland is situated at the upper and outer angle of 
the orbit, and consists of two portions, orbital and palpebral. The 
orbital portion, about three quarters of an inch in length, is flattened 
and oval in shape, and occupies the lachrymal fossa in the orbital 
plate of the frontal hone. It is in contact superiorly with the peri¬ 
osteum, with which it is closely connected by its upper and convex 
surface; by its inferior or concave surface it is in relation with the 
globe of the eye, and the superior and external rectus; and by its 
anterior border with the broad tarsal ligament.' By its posterior 
border it receives its vessels and nerves. The palpebral portion, 
smaller than the preceding, is situated in the upper eyelid, extending 
downwards to the superior margin of the tarsal cartilage. It is con- 
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tinuous with the orbital portion above, and is enclosed in an invest¬ 
ment of dense fibrous membrane. The secretion of the lachrymal 
gland is conveyed nwny by from eight to twelve small duets which 
run for a short distance beneath the conjunctiva, and open upon its 
surface by a scries of pores, about one-twentieth of an inch apart, 
situated in a curved line a little above the upper border of the tarsal 
cartilage. 

Lachrymal canals .—The lachrymal canals commence at the minute 
openings, punota laclirymalia, seen upon the lachrymal papilla: of the 
lids at the outer extremity of the lacus lachrytnalis, and proceed 
inwards to the lachrymal sac, where they terminate beneath a valvular 
semilunar fold of the lining membrane of the sac. The superior duel 
at first ascends, and then turns suddenly inwards towards the sac, 
forming an abrupt angle. The inferior duct forms the same kind of 
angle, by descending at first, nnd then turning abruptly inwards. 
They arc dense and elastic in structure, nnd remain constantly open, 
so that they act like capillary tubes in absorbing the tears from the 
surface of the eye. The two fasciculi of the tensor tarsi muscle arc 
inserted into these ducts, and serve to draw them inwards. 

The Lachrymal sac is the upper extremity of the nasal duct, and is 
scarcely more dilated than the rest of the canal. It is lodged in tin- 
groove of the lachrymal bone, and is often distinguished, internally, 
from the nasal duct, by a semilunar or circular valve. The sac 
consists of mucous membrane, but is covered in and retained in its 
place by a fibrous expansion, derived from the tendon of the 
orbicularis, which is inserted into the ridge on the lachrymal bone; it 
is also covered by the tensor tarsi muscle, which arises from the same 
ridge, and in its action upon the lachrymal canals may serve In 
compress the lachrymal sac. 

The Nasal duct is a short canal about three quarters of an inch in 
length, directed downwards, backwards, and a little outwards to tin- 
inferior meatus of the nose, where it terminates by an expanded 
orifice. It is lined by mucous membrane, which is continuous with 
the conjunctiva above, and with the pituitary membrane of the nose 
below. Obstruction, from inflammation and suppuration of this duct, 
constitutes the disease called fistula lachrymalis. 

Vessels and Nerves .—The lachrymal gland is supplied with blood 
by the lachrymal branch of the ophthalmic artery, and with nerves 
by the lachrymal branch of the ophthalmic and orbital branch of fIn 
superior maxillary. 
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THE ORGAN OK HEARING. 

The apparatus of hearing is composed of three parts—the external 
ear, middle ear or tympanum, and internal ear or labyrinth. 

The External ear consists of two portions, the pinna and meatus; 
the former representing a kind of funnel which collects the vibrations 
of the atmosphere, producing sounds, and the latter a tube which 
conveys the vibrations to the tympanum. 

The Pinna presents a number of folds and hollows upon its surface, 
which have different names assigned to them. Thus, the external 
folded margin is called the helix (iXt£, a fold). The elevation parallel 
to and in front of the helix is called autihelix (dint, opposite). The 
pointed process, projecting like a valve over the opening of the ear 
from the face, is called the tray ns (rpayog, a goat), probably from 
being sometimes covered with bristly hair like that of a goat; and, 
a tubercle opposite to this, is the auiitragus. The lower dependent 
and fleshy portion of the pinna, is the loh ulus. The space between 
the helix and antihelix is named the fossa binominal a (scaphoidea). 
Another depression is observed at the upper extremity of the antihelix, 
which bifurcates and leaves a triangular space between its branches, 
called the fossa triangularis (ovalis) ; and the large central space, to 
which all the channels converge, is the concha , which opens directly 
into the meatus. 

The pinna is composed of integument, fibro-cartilage, ligaments, 
and muscles. 

The Integument is thin, contains an abundance of sebiparous glands, 
and is closely connected with the fibro-cartilage. 

The Fibro-cartilage gives form to the pinna, and is folded so us to 
produce the various convexities and grooves which have been described 
upon its surface. The helix commences iu the concha, and partially 
divides that cavity into two parts; on its anterior border, where it 
begins its curve upwards, is a tubercle, and a little above this a small 
vertical fissure, the fissure of the helix. The termination of the helix 
and antihelix forms n lengthened process, the processus caudatus , 
which is separated from the concha by an extensive fissure. Upon the 
anterior surface of the tragus is another fissure, the fissure of the 
tray us, and, in the lobulus, the fibro-cartilage is wholly deficient. The 
fibro-eartilage of the meatus is divided from the concha by several 
fissures (fissures of Santorinus), and at the upper and anterior part of 
the cylinder there is a considerable space, which is closed by ligamentous 
fibres; it is firmly attached at its termination to the processus auditorius. 

The Ligaments of the external ear are those which attach the pinna 
to the side of the head, viz. the anterior, posterior, and ligament of 
the tragus; and those of the fibro-cartilage, which serve to preserve 
its folds and connect the opposite margins of the fissures. The latter 
are two in number, the ligament between the concha and the processus 
L L 
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caudatus, and the broad ligament which extends from the upper 
margin of the fibro-cartilage of the tragus to the helix, and com¬ 
pletes the meatus. 

The proper Muscles of the pinna are the— 

Major belieds, Antitragicus, 

Minor helicis, Transversus auriculae. 

Tragicus, Obliquus auris. 

Fig. 169* 



The Major helicis is a narrow band of muscular fibres situated upon 
the anterior border of the helix. It arises from the spine of the helix 
and is inserted into the anterior border. 

The Minor helm's is placed upon the anterior extremity (crus) ol 
the helix, at its commencement in the fossa of the concha. 


* The pinna and its muscles. After Arnold. 1,1. The helix. 2. The 
crus helicis. 3. The spina helicis. 4. The processus caudatus helicis. 5 . The 
antihelix. 6,6. The crura antihelicis. 7. The fossainnoininata or scaphoiuea. 

8. The fossa triangularis. 9. The concha. 10. The tragus. 11. The anti - 
tragus. 12. Incisura lntertragica. 13. Attrahens aurem. 14. Attollem 
aurem. 15. Retrahens aurem. 16. The major helicis muscle. 17. Th» 
minor helicis. 18. The tragicus. 19. The antitragicus. 
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The Trafficus is a thin quadrilateral layer of muscular fibres, 
situated upon the tragus. 

The Antitragicus arises from the antitragus, and is inserted into 
the posterior surface of the processus caudatus of the helix. 

'flie Transversus auricula, partly tendinous and partly muscular, 
extends transversely from the convexity of the concha to that of the 
helix, on the posterior surface of the pinna. 

Fig. 170.* 



The ObHqitvs auris (Tod) is a small hand of fibres passing between 
the upper part of the convexity of the concha and the convexity 
immediately above it. 

Mr. Todf describes, besides, a contractor meatils, or trngo-hclicus 
muscle. 


* The pinna and its muscles, as seen from behind. After Arnold. 1,1. The 
border of the helix. 2. The spine of the helix. 3. The convexity corre¬ 
sponding with the foBsa scaphoidca. 4, 4. The convexity of the concha ; the 
fissure between the numbers corresponds with the crus helicis. 5. The 
ponticulus conchae. 6, 6. The cartilage of the meatus. 7. The aperture of 
the meatus. 8. The attrahens aurem. 9. The attollenB aurem. 10. The 
retrahens aurera. 11. The transversus auricula muscle. 12. The obliquus 
auriculae. 

1832*' TheAnatom ^ aild Physiology of the Organ of Hearing,” by David Tod. 

L L 2 
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Tlic Meatus aubitobivs is n canal, partly cartilaginous and partly 
osseous, about an inch in length, which extends inwards and a little 
forwards from the concha to the tympanum. It is narrower in the 
middle than at each extremity, forms an oval cylinder, the long 
diameter being vertical, and is slightly curved upon itself, tlic con¬ 
cavity looking downwards. 

It is lined by an extremely thin pouch of epiderma, which, when 
withdrawn after maceration, preserves the form of the meatus. Some 
stiff short hairs are also found in its interior, which stretch across the 
tube, mul prevent the ingress of insects and dust. In the substance 
of its lining membrane are a number of ceruminous glands , which 
secrete the wax of the ear. 

Vessels and Nerves .—The pinna is plentifully supplied with 
arteries; by the anterior auricular from the temporal, by the posterior 
auricular from the external carotid, and by a branch from the occipital 
artery. 

Its Nerves are derived from the auricido-temporal of the fifth, the 
posterior auricular of the facial, and the aurieularis magnus of the 
cervical plexus. 


MIDDLE EAR OB TYMPANUM. 


The tympanum is an irregular bony cavity, compressed from 
without inwards, and situated within the petrous hone. 11 is hounded 
external///, by the meatus and rnembrnna tympani; internally, by 
the base, of the petrous bone; behind , by the mastoid cells; and, 
throughout, the rest of its circumference, by the thin osseous layer 
which connects the petrous with the squamous portion of the 
temporal hone. 

The Membrana tympani is a thin and semi-transparent membrane 
of an oval shape, its long diameter being vertical, ft is inserted 
into a groove situated around the circumference of the meatus, near 
its termination, and is placed obliquely across the area of that tube, 
the direction of the obliquity being downwards and inwards. It is 
concave towards the meatus, convex towards the tympanum, and 
composed of three layers, an external, epidermal; middle , fibrous 
and muscular; and, internal, mucous, derived from the mucous lining 
of the tympanum. 

The tympanum contains tliree small bones, ossicula auditns, viz., 
the malleus, incus, ami stapes. 

The Malleus (hammer) consists of a head, neck, handle ( manu¬ 
brium ), and two process®, long (processus gracilis), and short (pro¬ 
cessus brevis). The manubrium is connected with the membrana 
tympani by its whole length, extending below the central point of that 
membrane. It lies beneath the mucous layer of the membrane, and 
serves as a point of attachment to which the radiating fibres of the 
fibrous layer converge. The long process descends to a groove near 
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llif: fissure Glaseri, and gives attachment to the laxator tympani 
muscle. Into the short process is inserted the tendon of the tensor 
tympani, and the head of the bone articulates with the incus. 

The hints ( nunil ) is named from an imagined resemblance to an 
anvil. It lias also been likened to a bicuspid tooth, having one root 
longer than, ami widely separated from, the other. It consists of two 
processes, which unite nearly at right angles, and at their junction 
form a flattened body, which articulates with the head of the malleus. 
The short process is attached to the margin of the opening of the 
mastoid cells by means of a, ligament; the long process descends 
nearly parallel with the handle of the malleus, and curves inwards. 

Fig. 17!.* 



/ 


/ 


* A diagram of the car. p. The pinna. (. The tympanum. / The 
labyrinth. 1. The upper part of the helix. 2. The antihehx. .1. T he tragus. 
4. Tlit* antitragus. 5. The lobulus. (i. The concha. 7. The upper part of 
the fossa scaplioidea. K. The meatus. 9. The membranatympani, divided by 
the section. 10. The three little hones, crossing tlie area of the tympanum, 
malleus, incus, and stapes; the foot of the stapes blocks up the lenestra 
ovalis upon the inner wall of the tympanum. 11. The promontory. 12.7 he 
fenestra rotunda; the dark opening above the ossicula leads into the mastoid 
cells. 13. The Eustachian tube; tho little canal upon this tube contains the 
tensor tympani muscle in its passage to the tympanum. 14. The vestibule. 
15. The three semicircular canals, horizontal, perpendicular, and oblique. 
1G. The ampullae upon the perpendicular and horizontal canals 17. J ne 
cochlea. 18. A depression between the convexities of the two tubuli which 
communicate with the tympanum and vestibule; the one is the scala tym¬ 
pani, terminating at 12; the other is the scala vestibuli. 
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near its termination. At its extremity is a small globular projection, 
tile 0.1 orbiculare, which in the foetus is a distinct bone, but becomes 
auchylosed to the long process of the incus in the adult; this process 
articulates with the head of the stapes. 

The Stapes is shaped like a stirrup, to which it bears a close re¬ 
semblance. Its head articulates with the os orbiculare, and the two 
branches (crura) arc connected by their extremities with a flat, oval- 
shaped plate, representing the, foot of the stirrup. The foot of the 
stirrup is received into (he fenestra ovalis, to the margin of which it 
is connected by means of a ligament: it is in contact, by its surface, 
with the membrana vestibuli, and is covered in by the mucons liuiug 
of the tympanum. The neck of the stapes gives attachment to the 
stapedius muscle. 

The ossicnla audit,us are retained in their position and moved upon 
themselves by means of ligaments and muscles. 

The Ligaments arc three in number; the suspensory ligament of 
the malleus, which is attached by one extremity to the upper wall of 
the tympanum, and by the other to the head of the malleus; the 
posterior ligament of the incus, a short and thick band, which serves 
to attach the extremity of the short process of that bone to the margin 
of the opening of the mastoid cells -, and the annular ligament which 
connects the margin of the foot of the stapes with the circumference 
of the fenestra ovalis. These ligaments have been described as 
muscles, by Air. Tod, under the names of superior capitis mallei, 
obliquus incudis externus posterior, and musculns vel structure 
stapedii inferior. Arnold adds as a fourth a suspensory ligament of 
the incus. 

The Muscles of the tympanum arc four in number, the— 

Tensor tympani, 

Eaxalor tympani, 

Laxator tympani minor. 

Stapedius. 

The Tensor tympani (musculus internus mallei) arises from the 
spinous process of the sphenoid, from the petrous portion of the tem¬ 
poral bone, and from the Eustachian tube, and passes forwards in a 
distinct canal, separated from the tube by the processus cochleari- 
foriuis, to be inserted into the handle of the malleus, immediately 
below the root of the processus gracilis. 

The Laxator tympani (musculus externus mallei) arises from the 
spinous process of the sphenoid bone, and passes through an opening 
in the lissura Glascri, to be inserted into the neck of the malleus, 
just above the root of the processus gracilis. This is regarded as a 
ligament (anterior ligament of the malleus) by some anatomists. 

The Laxator tympani minor (posterior ligament of the malleus) 
arises from the upper margin of the meatns, and is inserted into the 
handle of the malleus, and the processus brevis. This is regarded as 
a ligament by some auatomists. 



I'OKAMINA OP THE TYMPANUM. 


51 !) 


The Stapedius arises from the interior of the pyramid, and escapes 
from its summit to be inserted into the neck of the stapes. 


Foramina. —-The openings in the tympanum arc ten in number, 
five targe and five small; they arc— 


Large Openings. 
Meatus auditorius, 
Fenestra ovalis. 
Fenestra rotunda, 
Mastoid cells, 
Eustachian tube. 


Small Openings. 
Entrance of the chorda tympani, 
Exit of the chorda tympani. 

For the laxator tympani, 

For the tensor tympani. 

For the stapedius. 


The opening of the meatus auditorius has been already described. 

The Fenestra ovalis (fenestra vestibuli) is a reuiform opening, 
situated at the bottom of a small oval fossa (the pelvis ovalis), in the 
upper part of the inner wall of the tympanum, directly opposite the 
meatus. The long diameter of the fenestra is directed horizontally, 
and its convex borders upwards. It is the opening of communication 
between the tympanum and vestibule, and is closed by the foot of the 
stapes aud by the lining membranes of both cavities. 

The Fenestra rotunda (fenestra cochlea:) is somewhat triangular in 
its form, and situated in the inner wall of the tympanum, below and 
rather posteriorly to the fenestra ovalis, from which it is separated by 
a bony elevation, called the promontory. It serves to establish a 
communication between the tympanum aud the cochlea. In the 
fresh subject it is closed by a proper membrane (m. tympani secun¬ 
daria,) as well as by the lining of both cavities. 

The Mastoid cells are numerous, and occupy the whole of the in¬ 
terior of the mastoid process and part of the petrous hone. They 
communicate by a large irregular opening with the upper and posterior 
circumference of the tympanum. 

The Eustachian tube is a short canal about an inch aud three 
quarters in length, extending obliquely between the pharynx aud the 
anterior circumference of the tympanum. In structure it is partly 
fibre-cartilaginous aud partly osseous, is broad and expanded at its 
pharyngeal extremity, and narrow and compressed at the tympanum. 

The Smaller openings serve for the transmission of the chorda 
tympani nerve, and three of the muscles of the tympanum. 

The opening by which the chorda tympani enters the tympanum, 
is at about the middle of its posterior wall , and near the root of the 
pyramid. The opening of exit for the chorda tympani is at the 
tissura Glaseri in the anterior wall of the tympanum. 

The opening for the laxator tympani muscle is also situated in the 
tissura Glaseri, in the anterior wall of the tympanum. The openiny 
for the tensor tympani muscle is in the inner wall, immediately above 
the opening of the Eustachian tube. The opening for the stapedius 
muscle is at the apex of a conical bony eminence, called the pyramid, 
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which is situated on the posterior wall of the tympanum, immediately 
behind the fenestra ovalis. 

Directly above the fenestra oval is is a rounded ridge formed by the 
projection of the aqua duct us Fallopii. Beneath the fenest ra ovalis 
and separating it from the fenestra rotunda is the promontory , a 
rounded prominence formed by the projection of the first turn of the 
cochlea. Tt is channelled upon its surface by three small grooves, 
which lodge the t hree tympanic branches of Jacobson’s nerve. 

The Foramina and processes of the tympanum may be arranged, 
according to their situation, into four groups. 

]. in the External wall is the meatus auditories, closed by the 
m embrana tympani . 

2. In the Inner wall, from above downwards, are the— 

Opening for the tensor tympani. 

Ridge of the aquioductus Fallopii, 

Fenestra ovalis, 

Promontory, with the grooves for Jacobson’s nerve, 
Fenestra rotunda. 

3. Tn the Posterior wall are the— 

Opeuing of the mastoid cells, 

Pyramid, and opening for the stapedius, 

Opening for Jacobson’s nerve, 

Apertura chordic (entrance). 

4. In the Anterior wall arc the-- 

Eustachian tube, 

Fissura Glaseri, 

Opening for laxator tympani, 

Apertura chorda; (exit). 

The tympanum is lined by a vascular mucous membrane , which 
invests the ossicula and chorda tympani, and forms the internal layer 
of the membrana tympani. From the tympanum it is reflected into 
the mastoid cells, which it lines throughout, and it passes through the 
Eustachian tube, to become continuous with the mucous membrane 
of the pharynx. In the Eustachian tube it is furnished with vibratile 
cilia. 

Vessels and Nerves. —The Arteries of the tympanum are derived 
from the internal maxillary, internal carotid, and posterior auricular. 

Its Nerves arc—1. Minute branches from the facial , which arc 
distributed to the stapedius muscle. 2. The chorda tympani , which 
leaves the facial nerve near the stylo-mastoid foramen, and arches 
upwards to enter the tympanum at the root of the pyramid ; it then 
passes forwards between the handle of the malleus and long process 
of the incus, to its proper opening in the fissura Glaseri. 3. The 
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tympanic branches of Jacobson's nerve , which arc distributed to the 
membranes of the fenestra ovalis and fenestra rotunda, and to the 
Eustachian tube, and form a plexus by communicating with the. 
carotid plexus, otic ganglion, and Vidian nerve. 4. A filament from 
the otic ganglion to the tensor tympani muscle. 

INTERNAL EAR. 

The Internal ear is called labyrinth , from the complexity of its 
communications ; it. consists of a membranous and an osseous portion. 
The osseous labyrinth presents a scries of cavities, which are chan¬ 
nelled through the substance of the petrous bone, and is situated be¬ 
tween the cavity of the tympanum and the meatus auditorius interims. 
It is divisible into the— 

Vestibule, Semicircular canals, Cochlea. 

The Vestibule is a small three-cornered cavity, compressed from 
without inwards, and situated immediately within the inner wall of 
the. tympanum. The three corners, which arc named ventricles or 
cornua, are placed, one anteriorly, one superiorly, and one posteriorly. 

The Anterior ventricle receives the oval aperture of the scala vesti- 
huli; the superior, the ampullary openings of Uu; superior and hori¬ 
zontal semicircular canals; the posterior, the ampullary opening of the 
oblique semicircular canal, the common aperture of the oblique and 
perpendicular canals, the termination of the horizontal canal, and the 
aperture of the aqmoduetus vestibuli. In the anterior ventricle is a 
small depression, which corresponds with the posterior segment of the 
cul dc sac of the meatus auditorius interims; it is called the fovea 
hemnphcrica , and is pierced by a cluster of small openings, 1 he macula 
cribrosa. Ill the superior ventricle of the vcstibide is another small 
depression, th u fovea el lip tic a, which is separated from the fovea hemi- 
spheriea by a projecting crest, the eminenlia pyramid til is. * The latter 
is pierced by numerous minute openings for the passage of nervous 
filaments. The posterior ventricle presents a third small depression, 
the fovea sulcifornus , which leads upwards to the ostium aquicductus 
vestibuli. The internal wall of the vestibule corresponds with the 
bottom of the cul de sac of the meatus auditorius internus, and is 
pierced by numerous small openings for the transmission of nervous 
filaments. In the external or tympanic wall is the reniform opening 
of the fenestra ovalis (fenestra vestibuli), the margin of which pre¬ 
sents a prominent rim towards the cavity of the vestibule. 

The openings of the vestibule may be arranged, like those of the 
tympanum, into large and small. 

The Large openings are seven in number: viz. the— 

Fenestra ovalis, 

Scala vestibuli, 

Five openings of the three semicircular canals. 
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The Small openings are the— 

Aipneduetns vestibuli, 

Openings for small arteries, 

Openings for branches ol' the auditory nerve. 

The Fenestra oralis has already been described; it is the opening 
from the tympanum. 

The opening of the seal a. vestibuli is the oval termination of the 
vestibular canal of the cochlea. 

The Ai/med/ielns vesiibt</i (canal of Cotunnius) is the commence¬ 
ment of the small canal which opens under the osseous scale on the, 
posterior surface of the petrous bone. It, gives passage to a process 
of membrane (which is continuous internally with the lining mem¬ 
brane of the vestibule, and externally with the dura muter), and to a 
small vein. 

The Openings for arteries and nerves are situated in the internal 
wall of the vestibule, and correspond with the termination of the 
meatus auditorius intemus. 

The Semicircular canals arc three bony passages communi¬ 
cating with the vestibule, into which they open by both extremities. 
Near one extremity of each of the canals is a dilatation of its cavity, 
which is called the ampulla (sinus ampullaccus). The superior, or 
perpendicular canal (canalis semicircularis veriicalis superior), is 
directed transversely across the petrous boue, forming a projection on 
the anterior face of the latter. It commences, by means of an ampulla, 
in the superior ventricle of the vestibule, and terminates posteriorly 
by joining with the oblique, and funning a common canal, which opens 
into the upper part of the posterior ventricle. The middle or ob/iijer 
caual (canalis semicircularis veriicalis posterior) corresponds with the 
posterior part of the petrous portion of the temporal bone; it com¬ 
mences by yn ampullary dilatation in the posterior ventricle, and curves 
nearly perpendicularly upwards to terminate in the common canal. la 
the ampulla of this canal arc numerous minute openings for nervous 
filaments. The inferior or horizontal canal (canalis semicircularis 
horizontalis) is directed outwards towards the base of the petrous 
hone, and is shorter than the two preceding. It commences by an 
ampullary dilatation in the superior ventricle, and terminates in tin 1 
posterior ventricle. 

The Cochlea ( snail-shell) forms the anterior portion of the laby¬ 
rinth, corresponding by its apex witli the anterior wall of the petrous 
bone, and by its base with the anterior depression at the bottom «t 
the cul do sac of the meatus auditorius internus. It consists of an 
osseous and gradually tapering canal, about one inch and a half in 
length, which makes two turns and a half spirally around a central 
axis, called the modiolus. 

The central axis, or modiolus, is large near its base, where it corre¬ 
sponds with the first turn of lljc cochlea, and diminishes in diameter 
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towards its extremity. At its base, it is pierced by numerous minute 
openings, which transmit the filaments of the cochlear nerve. These 
openings .are disposed in a spiral manner: lienee they have received, 
from Cotuunius,* the name of tractus spiralis foramiuulentus. The 
modiolus is everywhere traversed, in the direction of its length, by 
minute canals, which proceed from the tractus spiralis foraminulentus, 
and terminate upon the sides of the modiolus, by opening into the 
canal of the cochlea or upon the surface of its lamina spiralis. The 
central canal of the tractus spiralis foraminulentus is larger than the 
rest, and is named the tubulus centralis modioli; it is continued on¬ 
wards to the extremity of the modiolus, and transmits a nerve and 
small artery (arteria centralis modioli). 

The interior of the canal of the cochlea is partially divided into two 
passages (scahe) by means of a thin and porous lamina of hone (zonula 
ossea lam in re spiralis), which is wound spirally around the modiolus 
in the direction of the canal. This bony septum extends for about 
two-thirds across the diameter of the canal, and in the fresh subject is 
prolonged to the oppo¬ 
site wall by means of a 
membranous layer, so 
as to constitute a com¬ 
plete partition, the la¬ 
mina spiralis. The 
osseous lamina, spiralis 
consists of two thin 
lamella: of bone, be¬ 
tween which, and 
through the perfora¬ 
tions on their surfaces, 

- the filaments of the 
cochlear nerve reach 
the membrane of the 

* pominico Cotunnius, an Italian physician ; his dissertation “ Dc Aquse- 
ductibus Auris Humana: Internee” was published at. Naples in 1761. 

t The cochlea divided parallel with its axis, through the centre of the 
modiolus. After Hreschet. 1. The modiolus. 2. The infundibulum in 
which the modiolus terminates. 3, 3. The cochlear nerve, sending its fila¬ 
ments through the centre of the modioli^. 4, 4. The scala tympani of the 
first turn of the cochlea. 5, 5. The scala vestibuli of the first turn; the 
septum between 4 and 5 is the lamina spiralis; a filament of the cochlear 
nerve is seen passing between the layers of the lamina to be distributed upon 
the membrane which invests the lamina. 8. Loops formed by the filaments 
of the cochlear nerve on the lamina spiralis. 9, 9. Scala tympani of the 
second turn of the cochlea. 10, 10. Scala vestibuli of the second turn ; the 
septum between the two is the lamina spiralis. 11. The remaining half turn 
of the scala vestibuli; the dome placed over this half turn is the cupola ; a 
line leads from the numeral to the remaining half turn of the scala tympani. 
The lamina of bone which forms the floor of the scala vestibuli curves spirally 
round to constitute the infundibulum (2). 14. The helicotrema through 

which a bristle is passed; its lower extremity issues from the scala tympani 
of the middle turn of the cochlea. The hamulus lamina: spiralis is seen in 

front of the bristle. 


Fig. 172.t 
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cochlea. At the apex of the cochlea, the lamina spiralis terminates 
by a pointed, hook-shaped process, the hamulus lainimc spiralis. The 
two scala; of the cochlea, which arc completely separated throughout 
their length in the living ear, communicate superiorly, over the hamulus 

lamina; spiralis, by means of an 
opening common to both, which 
has been termed by Breschct 
helico-lrema (t\c£, iXicrmu vol- 
vere— Tptjfxa). luferiorly, one 
of the two scahe, the scala ves- 
tibuli, terminates by means of an 
oval aperture in the autcrior ven¬ 
tricle of the vestibule; while the 
other, the scala tympani, becomes 
somewhat expanded, and opens 
into the tympanum through the 
fenestra rotunda (fenestra coch¬ 
lea;). Near the termination of the 
scala tympani is the- small open¬ 
ing of the aqumduetus cochlea;. 

'Hie internal surface of the os¬ 
seous labyrinth is lined by wfilmi- 
serous membrane , which is analo¬ 
gous to the dura mater in per¬ 
forming the office of a periosteum 
by its exterior, whilst it fulfils the purpose of a serous membrane 
by its internal layer, secreting a limpid fluid, the aqua labyriuthi 
(perilymph, liquor Cotunuii), and sending a reflection inwards upon 
the nerves distributed to the membranous labyrinth. In the cochlea, 
the membrane of the labyrinth invests the two surfaces of the bony 

* The labyrinth of the left ear, laid open, in order to show its cavities and 
the membranous labyrinth. After Breschet. 1. The cavity of the vestibule, 
opened from its anterior aspect in order to show the three-cornered form of 
its interior, and the membranous labyrinth which it contains. The figure 
rests upon the common saccule of the membranous labyrinth,—the sacculus 
communis. 2. The ampulla of the superior or perpendicular semicircular 
canal, receiving a nervous fasciculus from the superior branch of the vesti¬ 
bular nerve, 3. 4. The superior <u* perpendicular canal with its contained 
membranous canal. 5. The ampulla of the inferior or horizontal semicircular 
canal, receiving a nervous fasciculus from the superior branch of the vesti¬ 
bular nerve. G. The termination of the membranous canal of the horizontal 
semicircular canal in the sacculus communis. 7. The ampulla of the middle 
or oblique semicircular canal, receiving a nervous fasciculus from the inferior 
branch of the vestibular nerve. 8. The oblique semicircular canal with its 
membranous canal. 9. The common canal, resulting from the union of the 
perpendicular with the oblique semicircular canal. 10. The membranous 
common canal terminating in the sacculus coinmunis. 11. The otoconitc ol 
the sacculus communis seen through the membranous parietos of that sac. 
A nervous fasciculus from the inferior branch of the vestibular nerve is seen 
to be distributed to the sacculus communis near the otoconite. The extre¬ 
mity of the sacculus above the otoconite is lodged in the superior ventricle ol 
the vestibule, and that below it in the inferior ventricle. 12. The sacculus 
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lamina spiralis, and being continued from its border across the 
diameter of the canal to its outer wall, forms the membranous 
lamina spiralis,* and completes the separation between the seal a 
tympani and scala vestibuli. The fenestra ovalis and fenestra rotunda 
are closed by an extension of this membrane across them, assisted 
by the membrane of the tympanum and a proper intermediate layer. 
Besides lining the interior of the osseous cavity, the membrane of 
the labyrinth sends two delicate processes along the aqueducts of the 
vestibule and cochlea to the internal surface of the dura mater, with 
which they are continuous. These processes arc the remains of a 
communication originally subsisting between the dura mater and the 
cavity of the labyrinth.* 

The Membranous lahyuintii is smaller in si/e, but a perfect 
counterpart, with respect to form, of the vestibule and semicircular 
canals. It consists of a small elongated sac, sacculns communis 
(utrieulus communis); of three semicircular membranous canals, which 
correspond with the osseous canals, and communicate with the sac- 
culus communis; and of a small round sac (sacculns proprius), which 
occupies the anterior ventricle of the vestibule, and lies in (dose con¬ 
tact with the external surface of the sacculus communis. The mem¬ 
branous semicircular canals arc two-thirds smaller in diameter than 
the osseous canals. 

The membranous labyrinth is retained in its position by means of 
the numerous nervous filaments which arc distributed to it from the 
openings in the inner wall of the vestibule, and is separated from the 
lining membrane of the labyrinth by the aqua labyrinthi. In struc¬ 
ture it is composed of four layers; an external or serous layer, derived 
from the lining membrane of the labyrinth ; a vascidar layer, in which 
an abundance of minute vessels are distributed; a nervous layer, 


proprius situated in the anterior ventricle; its otoconito is seen through its 
membranous parietes.and a nervous fasciculus derived from the middle branch 
of the vestibular nerve is distributed to it. The spaces around the mem¬ 
branous labyrinth are occupied by the aqua labyrinthi. 13. The first turn 
of the cochlea; the figure points to the scala tympani. 14. The extremity 
of the scala tympani corresponding with the fenestra rotunda. 15. The 
lamina spiralis; the figure is situated in the scala vestibuli. 1G. The opening 
of the scala vestibuli into the vestibule. 17. The second turn of the cochlea; 
the figure is placed upon the lamina spiralis, and therefore in the scala vesti¬ 
buli, the scala tympani being beneath the lamina. 18. The remaining half 
turn of the cochlea; the figure is placed in the scala tympani. ID. The 
lamina spiralis terminating in its falciform extremity. The dark space 
included within the falciform curve of the extremity of the lamina spiralis is 
the IpjHcotrema. 20. The infundibulum. 


vveiuptenia or Anatomy ami Uliysiology, also describes them as tubular 
canals which terminate beneath the dura mater of the petrous bone in a small 
dilated pouch. In the ear of a man, deaf and dumb from birth, he found the 
termination of the aqueduct of the vestibule of unusually large size in conse¬ 
quence of irregular development. 
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formed by the expansion of the filaments of the vestibular nerve; anil 
an internal and serous membrane, by which the limpid fluid which 
tills its interior is secreted. Some patches of pigment have been ob¬ 
served by Mr. Wharton .Tones in the tissue of the membranous laby¬ 
rinth of man. Among animals such spots arc constant. 

'Die membranous labyrinth is filled with a limpid fluid, first well 
described by Scarpa, and thence named liquor Searpic* (endolymph, 
vitreous humour of the ear), and contains two small calcareous masses, 
called otoeonites. The oloconiles (ovc, tbriig, leoing, the ear-dust) 
consist of an assemblage of minute, crystalline particles of carbonate 
and phosphate of lime, held together by animal substance, and pro¬ 
bably retained in form by a reflection of the lining membrane of the 
membranous labyrinth. They are found suspended in the liquor 
Scarpie ; one in the saceuhis communis, the other in the sacculus pro- 
prius, from that part of each sac with which the nerves arc connected. 

The Auditory nerve divides into two branches at the bottom of 
the cul de sac of the meatus auditorius interims; a vestibular nerve 
and a cochlear nerve. The vestibular verve, the most poslerior of the 
two, divides into three branches, superior, middle, and inferior. The 
superior vestibular branch gives off a number of filaments which puss 
through the minute openings of the eminentia pyramidalis and superioi 
ventricle of the vestibule, and are distributed to the sacculus communis 
and ampullie of the perpendicular and horizontal semicircular canals. 
The middle vestibular branch sends off numerous filaments, which pass 
through the openings of the macula cribrosa in the anterior ventricle 
of the vestibule, and are distributed to the sacculus proprius. The 
inferior and smallest branch takes its course backwards to the posterior 
wall of the vestibule, and gives oil' filaments which pierce the wall of 
the ampullary dilatation of the oblique canal to be distributed upon 
its ampulla. According to Stiefcnsand, there is in the situation of the 
point of entrance of the. nervous filaments into the ampulla a deep 
depression upon the exterior of the membrane, and upon the interior 
a corresponding projection, which forms a kind of transverse septum, 
partially dividing the cavity of the ampulla into two chambers. 1 u 
the substance of the saeeuli and ampullie, the nervous filaments radiate 
in all directions, anastomosing with each other and forming interlace¬ 
ments and loops, and they terminate upon the inner surface of the 
membrane in minute papillae, resembling those of the retina. 

The Cochlear tierve divides into numerous filameuts which eider 
the foramina of the tractus spiralis foraminulentus in the base of the 
cochlea, and passing upwards in the canals of the modiolus, bend out¬ 
wards at right angles, to be distributed in the tissue of the lamiua 

* Antonio Scarpa is celebrated for several beautiful surgical and anatomical 
monographs; as, for example, his work on “ Aneurism,” “ Do Auditu et 
Olfaetu,” &c. An uccount of the aqua labyrinthi will be found in his anato¬ 
mical observations "De Structure Fenestra) Rotunda. 1 , et de Tympana 
Socundario." 
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spiralis. The central portion of the nerve passes through the tabuing 
centralis of (lie modiolus, and supplies the apicial portion of the lamina 
spiralis. In the’lamina spiralis the nervous filaments lying side by 
side on an even plane form numerous anastomosing loops, and spread 
out. into a nervous membrane. According to Treviranus and Gottsclie, 
the ultimate terminations of the filaments assume the form of papilla:. 

The Arteries of the labyrinth are derived from (he internal auditory 
branch of the superior cerebellar or basilar artery, and from the stylo¬ 
mastoid. 


ORGAN OF TASTE. 

The Tongue is composed of muscular fibres, which are distributed 
in layers arranged in various directions: thus, some are disposed 
longitudinally (linguaiis superficialis); others transversely (lingualis 
traiisvcrsus); others, again, obliquely and vertically. Between the 
muscular fibres is a considerable quantity of adipose substance, and in 
the middle of the organ a vertical septum of fibrous tissue. 

The tongue is connected, posteriorly, witli the, os hyoidcs by mus¬ 
cular attachment; and to the epiglottis bv mucous membrane, which 
forms the three glosso-cpiglottic folds called fnrna cpiglottidis. On 
either side it is held in connection with the lower jaw by mucous mem¬ 
brane, and in front a fold of that membrane, which is named fnen/m 
lingme, is formed beneath its under surface. 

The surface of the tongue is covered by a dense layer analogous to 
the corium of the skin, which gives support to papilla:. A raphe 
marks the middle line of the organ, and divides it into symmetrical 
halves. 

The Papill,e of the tongue, are the— 

Papilla* circumvallato:, Papilla* (iliformes, 

Papilla; collide, Papilla: fungiformes. 

The Papilla: circumvallatt? (p. lcnticularcs) arc of large size, and 
from fifteen to twenty in number. They arc situated ou the dorsum 
of the tongue, near its root, and form a row on each side, which meets 
its l'ellow at the middle line, like the. two branches of the letter A. 
Each papilla resembles a cone, attached liy its apex to the bottom of 
a cup-shaped depression: hence they arc idso named papilla; ca/yci- 
J'ormes. This cixp-shaped cavity forms a kind of fossa around the 
papilla, whence their name circumvaltatce. At the meeting of the 
two rows of these papilla; upon the middle of the root of the tongue, 
is a deep mucous follicle called/oraiHere ciecnm. 

Tile Papillai conica and JiUfonites cover the whole surface of the 
tongue in front of the circumvallatai, but are most abundant towards 
its anterior part. They are conical and filiform in shape, and many 
of them are pierced at the extremity by a minute aperture. Hence, 
they may be regarded as follicles rather than sentient organs; the true 
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sentient papillm being extremely minute and occupying their surface, 
as they do that of tin 1 other papillae of the tongue. 

The Papilhe fungi formes (p. capitatte) are irregularly dispersed 
over the dorsum of the tongue, and sire easily recognised among the 
other papillm by their rounded heads, larger size, and red colour. A 
number of these papillae will generally be observed at the tip of the 
tongue. 

Behind the papilhe circumvallaitc, at the root of the tongue, are a 
number of mucous glands {Ungual), which open upon the surface. 
There is also a small cluster beneath the tip of the tongue. 

Vessels and 2Verves. —The. tongue 
is abundantly supplied with blood 
by the lingual arteries. 

The Nerves are three in number, 
and of large size: the gustatory 
branch of the fifth, which is dis¬ 
tributed to the papillae and is the 
nerve of common sensation and 
taste; the glosso-p/uiryngeal, which 
is distributed to the mucous mem¬ 
brane and glands of the t ongue, and 
to the papilhe circumvallatie; and 
the hypoglossal ’, which is the motor 
nerve of the tongue, and is dis¬ 
tributed to the muscles. 

The Mucous membrane which 
invests the tongue, is continuous 
with the derma along the margin 
of the lips. On either side of the 
frsumim lingutc it may be traced 
through the sublingual ducts into 
the sublingual glands, and along 
Wharton’sf ducts into the sub- 
maxillary glands: from the sides of 
the cheeks it passes through the 
opening of Stenon’s} duets to the 

]. The raphe, which in some tongnes 
bifurcates on the dorsum of the organ, as in the figure. 2, 2. The lobes oi the 
tongue. The rounded eminences on this part of the organ, and near its tip. 
are the papilla) fungiformes. The smaller papilla;, among which the former 
are dispersed, are the papillae conicse and filiformes. 3. The tip of the 
tongue. 4,4. Its sides,on which are seen the lamellated and fringed papilla 1 - 
5,5. The A -shaped row of papilla; circumvallatie. 6. The foramen caecum- 
7. The mucous glands of the root of the tongue. 8. The epiglottis. 9, 9. The 
fraena cpiglottidis. 10,10. The greater cornua of the os hyoides. 

t Thomas Wharton, an English physician, devoted considerable attention 
to the anatomy of the various glands; his work, entitled “ Adenographia,” 
was published in 1656. 

t Nicholas Stenon, a Danish anatomist: lie was made Professor in Copen¬ 
hagen in 1672. 
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parotid glands: in the fauces, it forms the assemblage of follicles 
called tonsils, and may tlicncc be traced downwards into the larynx 
and pharynx, where it is continuous w r ith the general gastro-pulmonary 
mucous membrane. 

Beneath the mucous membrane of the mouth are a number of small 
glandular granules, which pour their secretion upon the surface. A 
considerable number of them are situated within the lips, in the palate, 
and in the floor of the mouth. They are named from the position 
which they may chance to occupy, labial, palatal glands, &c. 


ORGAN OF TOUCH. 


The Skin is the exterior investment of the body, which it serves to 
cover and protect. It is continuous at the apertures of the internal 
cavities with tlici lining membrane of those cavities, the internal skin 
or mucous membrane, and is composed essentially of two layers, 
derma and epiderma. 

The derma, or entis is chiefly composed of arcolo-fibrous tissue, 
besides which it has entering into its structure clastic aud contractile 
fibrous tissue, together with blood-vessels, lymphatic vessels aud 
nerves. The arcolo-fibrous tissue exists in greatest abundance iu the 
deeper stratum of the derma, which is consequently dense, white, and 
coarse ; the superficial stratum, on the other baud, is fiuc in texture, 
reddish iu colour, soft, raised into minute papillrc, and highly vascular 
and sensitive. These differences in structure have given rise to a 
division of the derma into the deep stratum, or eorium, and the 
superficial, or papillary layer. 

Iu the Corinm the areolo-fibrous tissue is collected into fasciculi, 
which arc small and closely interwoven in the superficial strata, large 
and coarse in the deep strata; in the latter forming an areolar net¬ 
work with large areohe, which are occupied by adipose tissue. These 
areola: are the channels by which the branches of vessels and nerves 
find a safe passage to the papillary layer, in which and in the super¬ 
ficial strata of the eorium they are principally distributed. The yellow r 
clastic tissue is found chiefly in the superficial strata, the red con¬ 
tractile tissue in the deep. It is to the latter that the nipples and 
scrotum owe their contractile powers, and the general surface of the 
skin the contraction which is known by the name of cutis ansenna. 
The eorium presents some variety in thickness in different parts of the 
body. Thus in the iry>re exposed regions, as the hack, the outer 
sides of the limbs, the palms, and the soles, it is remarkable for its 
thickness; while on protected parts it is comparatively thin. On the 
eyelids, the penis, and the scrotum it is peculiarly delicate. It is 
connected by its under surface with the common superficial fascia of 
the body. 

The Papillary layer of the derma is raised in the form of conical 
M M 
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prominences or papilltc. On the general surface of the body the 
papillae are short mul exceedingly minute; but in other situations, as 
the palmar surface of the hands and lingers, and the plantar surface 
of the feet and toes, they are long and of large size. They also differ 
in arrangement; for, on the general surface they are distributed at 
unequal distances and without order; whereas, on the palms and soles, 
and on the corresponding surfaces of the lingers and toes, they are 
collected into little square clumps containing from ten to twenty 
papilhc; and these little clumps are 
Fig. 175.* disposed in parallel rows. It is this 

arrangement in rows that gives rise 



to the characteristic parallel ridges 
and furrows which are met with on 
the hands and feet. The papillae in 
these little square clumps arc for tin; 
most part uniform in size and length, 
but every here and there one papilla 
may be observed whien is longer than 
the rest. The largest papilhc of the 
derma are those whicli produce the 
nail; in the dermal follicle of the nail 
they are long and filiform, while be¬ 
neath its concave surface they form 
longitudinal and parallel plications 
which extend for nearly the entire 


length of that organ. In structure, 
each papilla is composed of a more or less convoluted capillary and 
a more or less convoluted nervous loop. 


The Epiderma or cuticle (scnrfskiu) is a product of the derma, 
which it serves to envelope and defend. That surface of the epiderma 
which is exposed to the influence of the atmosphere and exterior 
sources of injury is hard and horny in texture, while that which lies 


* Anatomy of a portion of skin taken from the palm of the hand. I. The 
papillary layer, in which the longitudinal furrows (2) marking the arrange¬ 
ment. of the papillte into ridges is shown. Each ridge is, moreover, divided 
by transverse furrows (3) into small quadrangular clumps. The quadrangular 
clumps consist of a tuft of minute conical papillae, of which one or two are 
frequently longer and larger than the rest. In this figure the long papilla' 
are alope seen, the rest being too numerous to introduce into a wood 
engraving. 4. The retc lnucosum raised from the papillary layer, and turned 
back ; the under surface of this stratum presents an accurate impression of 
the papillary layer; on it are seen longitudinal ridges corresponding with 
the longitudinal furrows, transverse ridges corresponding with the trans¬ 
verse furrows and quadrangular depressions corresponding with the quad¬ 
rangular clumps of papillte. Moreover, wherever one of the long papillu) 
exists, a distinct conical sheath will be found in the rete mucosum. 5, 5. Per¬ 
spiratory ducts drawn out straight by the separation of the rete mucosum 
from the papillary layer; the point at which each perspiratory duct issues 
from the papillary layer, and pierces the rete mucosum, is the middle of the 
transverse furrow between the quadrangular masses. 
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in contact with the papillary layer is soft and cellular. Hence the 
epiderma, like the derma, is divisible into two layers, external and 
internal, the litttcr being; termed the rete mucosum. Moreover, the 
epiderma is laminated in structure, and the lamimc present a pro¬ 
gressively increasing tenuity and density ns they advance from the 
inner to the outer surface. This difference of density is dependent, on 
the mode of growth of the epiderma, for as the, external surface is 
constantly subjected to destruction from attrition and chemical action, 
so the membrane is continually reproduced on its internal surface ; 
new layers being successively formed on the derma to take the place 
of the, old. 

The theory of growth of the epiderma, deduced from the. observa¬ 
tions of Schwann, is as follows —A stratum of plastic lymph (liquor 
sanguinis) is poured out upon the 
surface of the, derma. This fluid. Pig. 170.* 

by virtue of the vital force in¬ 
herent in itself, qnd communicated ( «•- 
to it by contact with a living (issue, _ 

is converted into granules, which ' " * 

are termed cell-germs or cijlti- 
h/as/s. lly endosmosis, these evto- 
blusts imbibe scrum from the plastic 
lymph and adjacent, tissues, ami 
the outermost layer or pellicle of 

the cyto-blost becomes gradually „ , .- 

distended bythe imbibed fluid. The > . j/ « cl'".- ’ 

cyto-blast has now become a cell, 
and the solid portion of the cyto- 
blast, which always remains ad¬ 
herent to some one point of the internal surface of the cell-membrane, is 
the nucleus of the cell. Moreover, within the nucleus one or several 
nuclei are formed, which arc termed nucleoli. By a continuance of the 
process of imbibition, the cell becomes more or less spherical; so that, 
alter a time, every part of the surface of the papillary layer of the derma 
is coated by a thin and membranous stratum, consisting of spherical 
cells lying closely pressed together, and corresponding with every irre¬ 
gularity which the papillie present. But, as this production of cells is a 
fuuction constantly in operation, a new layer is formed before the 
first is completed, and the latter is scparaled by subsequent formations 
farther and farther from the surface of the papillary layer. As a 
consequence of loss of contact with the derma, the vital force is pro- 

* A diagram illustrative of the development of the epiderma, and of 
epithclia in general, according to the theory of Schwann. 1. A granule 
or cyto-blast. 2. The cell seen rising on the eyto-blast; the latter is now a 
nucleus, and a nucleolus may be detected in its interior. 3. The spheroidal 
coll. i. The oval cell. 5. The elliptical cell. 6. The flattened coli; which, 
by contact of its walls, is speedily converted into a scale in which the nucleus 
is lost. 7. A nucleated scale as socn upon its flat surface. 8. A cluster of 
such scales. 
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gressivoly diminished; the cell becomes subject to the influence of 
physical laws, and evaporation of its fluid slowly ensues. In con¬ 
sequence of this evaporation the cell becomes collapsed and flattened, 
and assumes an elliptical form; the latter is by degrees converted into 
the flat cell with parallel and contiguous layers, and an included 
nudcolated nucleus; and lastly, the flattened cell desiccates into a 
thin membranous scale, in which the nucleus is no longer apparent. 

My own investigations* have shown that, after the original granules 
of the liquor sanguinis have become aggregated into a granular nucleus, 
other granules are formed in successive circles, around the circumference 
of the nucleus, until the entire breadth of the epidermal scale is at¬ 
tained ; thai tlm cell never acquires a greater thickness than that of 
the original nucleus, and, that the formation of the scale results from 
the desiccation of the cell, as it is gradually pushed outwards from 
the derma towards the surface. Consequently, the cell never possesses 
any other than the flattened form ; all its phases of growth are 
perfected in the deepest layer of the epiderma; and, in its internal 
structure, it is a parent cell containing secondary and tertiary cells 
and (granules, its growth being the result of the growth of these 
secondary formations. 

The under surface of the epiderma is accurately modelled on the 
papillary layer of the derma, each papilla having Us appropriate sheath 
in the newly-formed epiderma or rote mucosum, and each irregularity 
of surface of the former having its representative in the soft tissue of 
the latter. On the external surface, this character is lost; the minute 
elevations corresponding with the papilla! are, as it were, polished 
down, and the surface is rendered smooth and uniform. The palmar 
and plantar surfaces of the hands and feet are, however, an exception 
to this rule; for here, in consequence of the large size of the papilla' 
and their peculiar arrangement in rows, ridges corresponding with ihe 
papillae are strongly marked on the superficial surface of the epiderma. 
The epiderma is remarkable for its thickness in situations where the 
papilla? are large, as in the palms and soles. In other situations, it 
assumes a character which is also due to the nature of the surface of 
the derma; namely, that of being marked by a network of linear 
furrows, which trace out the surface into small polygonal and lozenge¬ 
shaped arose. Those lines correspond with the folds of the derma pro¬ 
duced by its movements,andare most numerous where thosemovements 
are the greatest, ns in the flexures and on the convexities of joints. 

The dark colour of the, skin among the natives of the South is due 
to the coloration of the primitive granules of which the cell is com¬ 
posed, especially the nucleus. As the cells desiccate, the colour of 
the granules is lost; hence the deeper hue of the retc mucosum. 

The pores of the epiderma arc the openings of the perspiratory 
duets, hair follicles, and sebiparous glands. 

Vessels and Nerves .—The Arteries of the derma which enter its 
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structure, through the arcolec of the under surface of the corium, divide 
into innumerable intermediate vessels, which form a rich capillary 
plexus in the superficial strata of tiic skin and in its papillary layer. 
In the papillie of some parts of the derma, as in the longitudinal 
plications beneath the nail, the capillary vessels form simple loops, but 
in other papillae they are convoluted to a greater or less degree in 
proport ion to the size and importance of the papilla:. The Lymphatic 
vessels probably form, in the superficial strata of the derma, a plexus, the 
meshes of which are interwoven with those of the capillary and nervous 
plexus. No lymphatics have as yet been discovered in the papilla:. 

The Nerves of the derma, after entering the arcolic of the deeper 
part of the corium, divide into minute fasciculi, which form a terminal 
plexus in the upper strata of the corium. f rom this plexus the 
primitive fibres pass off to their distribution, as loops, in the papillie. 
In the less sensitive parts of the skin the loops are simple and more or 
less acute in their bend, in conformity with the figure of the papillie. 
In the sensitive parts, however, aud especially in the tactile papillie of 
the pulps of the fingers, t he loop is convoluted to a greater or less 
extent, and acts as a multiplier of sensation. 

APPENDAGES OP THE SKIN. 

The appendages of the skin are the nails, hairs, sebiparous glands, 
and perspiratory glands and ducts. 

The Nails are horny appendages of the skin, identical in formation 
with the epiderma, of which they arc a part. A nail is convex on its 
external surface, concave withiu, and implanted by means of a thiu 
margin or root in a fold of the derma, which is nearly two lines in 
depth, and acts the part of a follicle to the nail. At the bottom of 
the groove of the follicle are a number of filiform papillae, which 
produce the margin of the root, and, by the successive formation of 
new cells, push the nail onwards in its growth. The concave surface 
of the nail is in contact with the derma, and the latter is covered by 
papillie, which perform the double office of retaining the nail in its 
place, and giving it increased thickness by the addition of newly- 
formed cells to its under surface. It is this constant change, occurring 
in the undeo surface of the nail, co-operating with the continual re¬ 
production taking place along the margin of the root, which ensures 
the growth of the nail in the proper direction. The nail derives a 
peculiarity of appearance from the disposition and form of the papillie 
on the ungual surface, of the derma (matrix). Thus, beneath the 
root, and for a short distance onwards towards its middle, the derma 
is covered by papillie which are more minute, and consequently less 
vascular than the papilla: somewhat farther on. This patch of papillie 
is bounded by a semilunar line, and that part of the nail covering it 
being lighter in colour than the rest, has been termed lunula. Beyond 
the lunula the papilla: are raised into longitudinal plaits, which are 
exceedingly vascular, and give a deeper tint of redness to the nail. 
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These plait-like papillm of the derma are well calculated by their form 
to offer an extensive surface both for the adhesion and formation of 
the nail. The granules and cells are developed on every part of their 
surface, both in the grooves between the plaits and on their sides, and 
a horny lamina is formed between each pair of plaits. When the 
under surface of a nail is examined, these longitudinal Jaminec, corre¬ 
sponding with the longitudinal papillae of the ungual portion of the 
derma, are distinctly apparent, and if the nail be forcibly detached, 
the laminic may be seen in the act of parting from the grooves of the 
papillae. It is this structure that gives rise to the ribbed appearance 
of the nail. The papillary surface of the derma which produces the 
nail is continuous around the circumference of the attached part of i hat 
organ with the derma of the surrounding skin, and the horny structure 
of the nail is consequently continuous with that of the cpidcrma. 

Hairs are horny appendages of the skin produced by the involution 
and subsequent evolution of the cpidcrma; the involution constituting 



* The anatomy of the skin. 1. The epiderma. 2. The rete raucosum or 
deep layer of the epiderma. 3. Two of the quadrilateral papillary clumps, 
such as are seen in the palm of the hand or sole of the foot; they arc com¬ 
posed of minute conical papillae. 4. The deep layer of the derma, the curium. 
5. Adipose cells. G. A sudoriparous gland with its spiral duct, such as is seen 
in the palm of the hand or sole of the foot. 7. Another sudoriparous gland 
with a straighter duct, such as is seen in the scalp. 8. Two hairs from the 
scalp, enclosed in their follicles; their relative depth in the skin is preserved. 
9. A pair of sebiparous glands, opening by short ducts into the follicle of the 
hair. 
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tlic follicle in which the hair is inclosed, and the. evolution the shaft 
of the hair. Hairs varj^ much in size and length iu difl'erent parts of 
the body ; in, some they are so short as not to appear beyond the. 
follicle; in others they grow to a great length, as on the scalp; 
while tdong the margins of the eyelids and ill the whiskers and heard, 
they arc remarkable for their thickness. Hairs are generally more or 
less flattened in form, and when the extremity of a transverse section 
is examined, it. is found to possess an elliptical or reniforrn outline. 
This examination also demonstrates that the centre of the hair is 
porous and loose in texture, while its periphery is dense; thus afford¬ 
ing ground for its division into a cortical and amedullary portion. The 
free extremity of a hair is generally pointed, and sometimes split inf o 
two or three filaments. Its attached extremity is implanted deeply 
in the integument extending through the derma into the subcutaneous 
areolar tissue, where it is surrounded by adipose cells. The ceutral 
extremity of a hair is larger than its shaft, and is called the root or 
bulb. It is rounded or conieal in its shape. 

The process of formation of a hair by its follicle is identical with 
that of the formation of the cpidcrma by the papillary layer of the 
derma. Plastic lymph is in the first instance exuded by the capillary 
plexus of the follicle, the lymph undergoes conversion, first into 
granules, then into cells, and the latter are elongated into fibres. The 
cells which are destined to form the surface of the hair go through 
a different process. They are converted into flat scales, which enclose 
the fibrous structure of the interior. These scales, as they are 
successively produced, overlap those which precede and give rise to 
the prominent and waving lines which may be seen around the cir¬ 
cumference of a hair. It is this overlapping lira*, that is the cause of 
the roughness which we experience in drawing a hair, from its point 
to its bulb, between the fingers. The bulb is the newly-formed portion 
of the hair: its expanded form is due to the greater bulk of the fresh 
cells compared with the fibres and scales into which they are sub¬ 
sequently converted iu the shaft. 

The colour of the hair, like that of the epiderma, is due to the 
coloration of the primitive granules of the cells. 

The Sebu'AUous glands are sacculated glandular organs embedded 
in the substance of the derma, and presenting every variety of com¬ 
plexity, from the simplest pouch-like follicle to the sacculated and 
lobulated gland. In some situations, the excretory ducts of these 
glands open independently on the surface of the epiderma; while in 
others, and the most numerous, they terminate in the follicles of the 
hairs. The sebiparous glands associated with the hairs are racemiform 
and lobulated in structure, consisting of sacculi which open by short 
pedunculated tubuli into a common excretory duct, and the latter, 
after a short course, terminates in the hair-follicle. In the scalp 
there are two of these glands to each hair-follicle. On the nose and 
face the glands are of large size, distinctly lobulated, and constantly 
associated with small hair-follicles. In the meatus auditorius the 
sebiparous (ceruminous) glands are also large and lobulated, but the 
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largest are those of the eyelids, the Meibomian glands. The ex¬ 
cretory ducts of sebiparous glands offer some diversity in different 
parts of the body: thus, in many situations they .are short and 
straight, while in others, as in the palms of the hands and soles of 
the feet, where the epiderma is thick, they assume a spiral arrange¬ 
ment. The sebiferous duets are lined by an inversion of the 
epiderma, which forms a thick and funnel-shaped cone at its com¬ 
mencement, but soon becomes uniform and soft. Sebiparous glands 
arc met with in all parts of the body, but are most abundant in the 
skin of the face, and in those situations which are naturally exposed 
to the influence of friction. 

The sebaceous substance when it collects in inordinate quantities 
w-ithin the excretory ducts becomes the habitat of a very remarkable 
parasitic animal, the stmiozoon folliculorum. 

The SrnoKiFAnous glands are situated deeply in the eorium nud 
also in the subcutaneous areolar tissue, where they arc-surrounded by 
adipose cells. They arc small, oblong bodies, composed of otic or 
more convoluted tubuli, or of a congeries of globular sacs, which 
open into a common efferent duct. The Iatter ascends from the gland 
through the derma and epiderma, and terminates on the surface by a 
funnel-shaped and oblique aperture or pore. The efferent duel 
presents some variety in its course upwards: thus within the derma 
it is curved and serpentine, and if the epiderma be thin, it proceeds 
more or less directly to the excreting pore. Sometimes it is spirally 
curved within the derma, and having passed the latter, is regularly 
and beautifully spiral in its passage through the epiderma, the last 
turn forming an oblique and vtilvidar opening on the surface. The 
spiral course of the duet is especially remarkable in the thick epiderma 
of the palm of the hand and sole of the foot. On those parts of tin- 
skin where the papilhc are irregularly distributed, the efferent ducts 
of the sudoriparous glands open on the surface also irregularly, while 
on Hie palmar and plantar surfaces of the hands and feel, the pores 
arc situated at regular distances along the, ridges, at points correspond¬ 
ing with the intervals of the small, square-shaped, clumps of papilla:. 
Indeed the apertures of the pores, seen upon the surface of the 
epidermal ridges, give rise to the appearance of small transverse 
furrows, which intersect the ridges from point to point. 

The efferent duct and the component sacs and tubuli of the sudori¬ 
parous gland arc lined by an inflection of the epiderma. This inflec¬ 
tion is thick and infundibulifonn in the upper stratum of the derma, 
but soon becomes uniform and soft. The infundibulifonn projection 
is drawn out from the duet when the epiderma is removed, and may¬ 
be perceived on the under surface of the latter os a nipple-shaped 
cone. A good view of the sudoriferous ducts is obtained by gently 
separating the epiderma of a portion of decomposing skin ; or they 
may be better seen by scalding a piece of skin, and then withdrawing 
the epiderma from the derma. In both cases it is the lining sheath 
of epiderma which is drawn out from the duct. 
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That part of the science of anatomy which treats of the viscera is 
named splanchnology, from the Greek words rrir\ayx vov > viscus, and 
\uyor. The viscera of the human body arc situated in the three, 
great internal cavities: cranio-spinal, thorns, and abdomen. The 
viscera of the cranio-spinal cavity, namely, the brain and spinal cord, 
with the principal organs of sense, have been already described, in 
conjunction with the nervous system. The viscera of the chest are: 
I he central organ of circulation, the heart; the organs of respiration, 
the lungs; and the thymus gland. The abdominal viscera admit of a 
subdivision info those which properly belong to that cavity, viz., the 
alimentary canal, liver, pancreas, spleen, kidneys, and snpra-renal 
capsules ; and those of the pelvis : the bladder and internal organs of 
generation. 

THORAX. 

The thorax is the conical cavity, situated at the upper part of the 
trunk of the body: it is narrow above and broad below, and is 
hounded by the sternum, six superior apstal cartilages, ribs, and inter¬ 
costal muscles inf rout ; Inlertil/y, by the ribs and intercostal muscles; 
and, behind , by the same structures, and by the vertebral column, as 
low dowm as the upper border of the last rib and the lirst lumbar 
vertebra; superiorly, by the lirst rib at each side, the upper part of 
the sternum in front and the lirst dorsal vertebra behind; and 
inferior/!/, by the diaphragm. The superior opening of the thorax 
is closed by the thoracic fascia, and gives passage to the following 
parts, namely, the stcrno-liyoid, sterno-thyroid, and longi colli muscles; 
the trachea and oesophagus; the carotid and subclavian arteries and 
veins, and thoracic duet; the pneumogastrie, phrenic, and sympathetic 
nerves; and the upper part of the lungs and picture. The cavity of 
I lie thorax is much deeper on the posterior than on the anterior wall, 
in consequence of the obliquity of the diaphragm, and contains the 
heart enclosed in its pericardium, with the great vessels; the lungs, 
with their serous coverings, the pleura;; the oesophagus; some 
important nerves; and, in the fetus, the thymus gland. 

THE HEART. 

The central organ of circulation, the heart, is situated between the. 
two layers of pleura which constitute the mediastinum, and is enclosed 
in a proper membrane, the pericardium. 
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Pericardium .—The pericardium is a fibro-serous membrane like the 
dura mater, and resembles that membrane in deriving its serous layer 
from Jhe reflected serous membrane of the viscus \ghiuh it encloses. 
It consists, therefore, of two layers, an external fibrous aud an internal 
serous. The fibrous layer is attached, above, to the great vessels 
proceeding from the heart, on which it is continuous witli the thoracic 
fascia; and below, to the tendinous portion of the diaphragm. The 
serous membrane invests the heart with the commencement of its 
great vessels as high as the arch of the aorta, and is then reflected 
upon the internal surface of the fibrous layer. 

The Heart is placed obliquely in the chest, the base being 
directed upwards and backwards towards the right shoulder; the apc.r 
forwards and to the left, pointing to the space between the fifth aud 

Fig. 178* 



* The anatomy of the heart. I. The right auricle. 2. The entrance of the 
superior vena cava. 3. The entrance of the inferior cava. 4. The opening 
of t he coronary vein, half closed by the coronary valve. 5. The Eustachian 
valve, (i. The fossa oval is, surrounded by the annulus ovalis. 7. The tuber- 
culum Loweri. 8. The musculi pectinati in the appendix auricula:. 9. The 
auriculo-ventricular opening. 10. The cavity of the right ventricle. 11. The 
tricuspid valve, attached by the chordfe tendinere to the caraea: columns: (12). 
13. The pulmonary artery, guarded at its commencement, by three semilunar 
valves. 14. The right pulmonary artery, passing beneath the arch and behind 
the ascending aorta. 15. The left pulmonary artery, crossing in front of the 
descending aorta. * The remains of the ductus arteriosus, acting as a ligament 
between the pulmonary artery and arch of the aorta. The arrows mark the 
course of the venous blood through the right side of the heart. Entering the 
auricle by the superior and inferior cavce, it passes through the auriculo- 
ventricular opening into the ventricle, and thence through the pulmonary 
artery to the lungs. 16. The left auricle. 17. The openings of the four pul- 



WIGHT AURICLE. 


539 


sixth ribs, at about two or three inches lrom the sternum.* Its 
under side is flattened, mid rests upon the tendinous portion of the 
diaphragm; its upper side is ronnded and convex, and formed 
principally by the rigid ventricle, and partly by the left. Surmounting 
the ventricles are the corresponding auricles, whose auricular 
appendages are directed forwards, and slightly overlap the root of the 
pulmonary artery. The jndmonary artery is the large anterior 
vessel at the root of the heart ; it crosses obliquely the commence¬ 
ment of the aorta. The heart consists of two auricles ,nnd two 
ventricles, which are respectively named, from tluur positiou, right 
and left. The right is the venous side of the heart; it receives iuto 
its auricle the venous blood from every part of the body, by the 
superior and inferior cava and coronary vein. From the auricle the 
blood pusses into the ventricle, and from the ventricle through the 
pulmonary artery, to the capillaries of the lungs. From these it is 
returned as arterial blood to the left auricle; from the left auricle it 
passes into the left ventricle; and from the left ventricle is carried 
through the aorta, to be distributed to every part of the body, and 
again returned to the heart by the veins. This constitutes the coiu’se 
of the adult circulation. 

The heart is best studied in situ. If, however, it he removed from 
the body, it should be placed in the position indicated in the above de¬ 
scription of its situation. A transverse incision should then be made 
along the. ventricular margin of the right auricle, from the appendix to 
its right border, and crossed by a perpendicular incision, carried from 
the side of the superior to the inferior cava. The blood must then 
be removed. Some line specimens of white fibrin are fmji*ntly found 
with the coagula; occasionally they are yellow and gelatinous. This 
appearance deceived the older anatomists, who called these substances 
“ polypus of the heart:” they are also frequently found in the right 
ventricle, and sometimes in the left cavities. 

The Right Auricle is larger than the left, and is divided into a 
principal cavity or sinus, and an appendix auricuhc. The interior of 
the sinus presents lbr examination live openings; two valves; two re¬ 
licts of fetal structure; and two peculiarities in the proper structure 
of the auricle. They may he thus arranged:— 

monary veins. 18. The auricula-ventricular opening. 19. The left ventricle. 
iO. The mitral valvo, attached by its chord® tendineoo to two large column® 
came®, which project from the walls of the ventricle. 21. The commence¬ 
ment and course of the ascending aorta behind the pulmonary artery, marked 
by an arrow. The entrance of the vessel is guarded by three semilunar 
valves. 22. The arch of the aorta. The comparative thickness of the two 
ventricles is shown in the diagram. The course of the pure blood through 
the left side of the heart is marked by arrows. The blood is brought from 
the lungs by the four pulmonary veins into the left auricle, and passes through 
the auriculo-ventricular opening into the left ventricle, whence it is conveyed 
by the aorta to every part of the body. 

* The size of the heart is about five inches in length, three inches and 
a-half in greatest breadth, and two and a-lialf in thickness. Its weight is 
about eleven ounces in the male, and nine ounces in the female. 
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Openings. 

Valves. 

Relicts of foetal structure 
Structure of the auricle 


Superior cava. 

Inferior cava, 

Coronary vein, 

Foramina Thebesii, 
Auriculo-ventricular opening. 
Eustachian valve, 

Coronary valve. 

Annulus ovalis. 

Fossa ovalis. 

( Tuberculum Lowcri, 

( Musculi peetinati. 


'Pile Superior cava returns the blood from the upper half of Hie 
body, and opens into the upper and front part of the auricle. 

The Inferior cava returns the blood from the lower half of the 
body, and opens through the lower and posterior wall, close to the 
partition between the auricles (septum auricularum). The direction 
of these two vessels is such, that a stream forced through the superior 
cava would be directed towards the auriculo-ventricular opening. In 
like manner, a stream rushing upwards by the inferior cava would 
force its current against the septum auricularum; this is the proper 
direction of the two currents during foetal life. 

The Coronary vein returns the venous blood from the substance of 
the heart-; it opens into the auricle between the inferior cava and the 
auriculo-ventricular opening, under cover of the coronary valve. 

The Foramina Thebesii * are minute pore-like openings, by which 
the vcnou*blood exudes directly from the muscular structure of the 
heart into the auricle, without entering the venous current. 'These 
openings are also found in the left auricle, and in the right and left 
ventricles. 

The Jnricnlo-ventricular opening is the large opening of commu¬ 
nication between the auricle and ventricle. 

The Eustachian f valve is a part of the apparatus of fmtal circula¬ 
tion, and serves to direct the placental blood from the inferior cava, 
through tin* foramen ovale into the left auricle. In the adult it is a 
mere vestige and imperfect, though sometimes it remains of large 
size. It is formed by a fold of the liuing membrane of the auricle, 
containing some muscular fibres, is situated between the aperture of 
the inferior cava and the auriculo-ventricular opening, and is generally 
connected with the coronary valve. 

The Coronary valve is a semilunar fold of the lining membrane. 


* Adam Christian Thebesius. His discovery of the openings now known 
by his name is contained in his “ Dissortatio Medica de Circulo Sanguinis in 
Corde,” 1708. 

t Bartholomew Eustachius, born at San Severino, in Naples, was Professor 
of Medicine in Rome, where he died in 1570. He was one of the founders of 
modem anatomy, and the first who illustrated his works with good engruvings 
on copper. 
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stretching across the mouth of the coronary vein, and preventing the 
reflux of blood in the vein during the contraction of the auricle. 

The Annulus 'avails is situated on the septum auricularum, opposite 
the termination of the inferior cava. It is the rounded margin of the 
septum, which occupies the place of the foramen ovale of the tVrtns. 

The Fossa ovalis is an oval depression corresponding with the fora¬ 
men ovale of the foetus. This opening is closed at birth by a thin 
valvular layer, which is continuous with the left margiu of the annulus, 
and is frequently imperfect at its upper part. The depression or fossa 


Fig. 179.* 



* The anatomy of the heart; the organ is viewed njwn the right side. 
1. The cavity of the right auricle. 2. The appendix auriculae, in the cavity 
of which the musculi pectin at i are seen. 3. The superior vena cava, opening 
into the upper part of the right auricle. 4. The inferior vena cava. 5. The 
fossa ovalis; the prominent ridge surrounding it is the annulus ovalis. 0. The 
Eustachian valve. 7. The opening of the coronary vein. 8. The coronary 
valve. 9. The entrance of the auriculo-vcntrieular oper. ,ng. Between the 
numbers 1 and 9, two or three of the foramina Thebesi arc seen. a. The 
right ventricle. A, c. The cavity of the right ventricle, oi the walls of which 
the coluninte camera are seen ; c is placed in the channel leading upwards to 
the pulmonary artery, d. The tricuspid valve; c is placed on the anterior 
curtain, and /, on the right curtain, g. The long columna earnea, to the 
apex of which the anterior and right curtains of the tricuspid valve are con¬ 
nected by the chord® tendine®. h. The “long moderator band.” i. The 
two column® camera of the right curtain, k. The attachment by chorda* 
tendine® of the loft limb of the anterior curtain. I, l. Chord® tendine® of 
the “fixed curtain” of the valve, m. The valvo of the pulmonary artery. 
The letter of reference is placed on the inferior semilunar segment, w. The 
apex of the right appendix auriculra. o. The left ventricle, p. The ascending 
aorta, q. Its arch, with the three arterial trunks which arise from the arch. 
t. The descending aorta. 
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in the rig-lit auricle results from iliis arrangement. There is no fossa 
ovalis in the left auricle. 

The Tuberculin* Loweri* is the portion of auricle intervening be¬ 
tween the openings of the superior and inferior cava. Being thicker 
than the walls of the veins, it forms a projection, which was supposed 
by Lower to direct the blood from the superior cava iuto the aiiricnlo- 
ventrieiihir opening. 

The MuscttH yectinati are small muscular columns situated in the 
appendix aurienhe. They are numerous, and arranged parallel with 
each other; lienee their cognomen, “ peclitmli,” like the teeth of a 
comb. 

Tlie Bight or anterior ventricle is triangular and prismoid in 
form. Its anterior side is convex, and forms the larger proportion of 
the front of the heart. The posterior side, which is also inferior, is 
flat, and rests upon the diaphragm ; the inner side corresponds with 
the partition between the two ventricles, septum ventrieuloruni. 
Superiorly where the pulmonary artery arises, there is a dilatation 
of the ventricle, termed the infundibulum or conus arteriosus. 

The right, ventricle is to lie laid open by making an incision parallel 
with, anil a little to the right, of, the middle line, from the pulmonary 
artery in front, to the apex of the heart, and thence by the side of the 
middle line behind to the aurieulo-vcntrienlar opening. 

It contains, to be examined, two openings, flic auriculo-ventricular 
and that of the. pulmonary artery; two apparatus of valves, the tri¬ 
cuspid and semilunar; and a muscular ami tendinous apparatus be¬ 
longing to the tricuspid valves. They may be thus arranged:—- 
Aurieulo-vcntrienlar opening. Tricuspid valves. 

Opening of the pulmonary artery. Semilunar valves. 

Chordie tendincic, 

Carnctc eohmmre. 

The Aurintlo-ventricidar opening is surrounded by a fibrous ring, 
covered by the lining membrane (endocardium) of the heart. It is tin- 
opening of communication between the right auricle and ventricle. 

The Opening of Ihcpuhnonarg art erg is situated at the summit of 
the conus arteriosus, close to the. septum veiitrieuloruin, on the left 
side of the right ventricle, and upon the, anterior aspect of the heart. 

The Tricuspid voices are three triangular folds of the lining mem¬ 
brane, strengthened by a thin layer of fibrous tissue. They are con¬ 
nected by their base around the auriculo-ventricular opening; aud In 
their sides and apices, which are thickened, they give attachment to 
a number of slender tendinous cords, called chordie tendincte. The 
chorda iendiitece are the tendons of the thick muscular columns (™- 
Inmna cornea) which stand out from the walls of the ventricle, anil 

* Richard Lower, M. 11. “ Tractates do Corde; item de Motu et Cohire 
Sanguinis,” lGtiit. Ilia dissections were made upon quadrupeds, and his 
observations relate rather to animals than man. 
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serve ns muscles to the valves. A number of these tendinous cords 
converge to a single muscular attachment. The tricuspid valves 
prevent the regurgitation of blood into (he anriclo during the contrac¬ 
tion of the ventricle, and they are prevented from being themselves 
driven back by (.he cliordie (eudincic and their muscular attachments. 

This connection of the muscular columns of the heart to the valves 
has caused their division into active and passive. The active valves 
are the tricuspid and mitral; the passive, the semilunar and coronary. 

The valves consist, according to Mr. King,* of curtains, cords, and 
columns. The anterior mice or curtain is the largest, and is so 
placed as to prevent the filling of the pulmonary artery during the 
distention of the ventricle. The right valve or curtain is of smaller 
size, and is situated on the right side of the auriculo-ventricular 
opening. The third valve, or “fixed curtain’’ is connected by its 
cords to the sepfnm ventriculonun. The cords (chorda: tcndineic) of 
the anterior curtain arc attached, principally, to a long column 
(eolunma caruca), which is connected with the “right or thin and 
yielding wall of the ventricle.” Prom the lower part of this column 
a transverse muscular hand, the “ long moderator band," is stretched 
to the septum veutriculorum, or “solid wall” of the ventricle. The 
right curtain is connected, liy means of its cords, partly with the 
long column, and partly with its own proper column, the second 
column, which is also attached to the “ yielding wall” of Ihc ventricle. 
A third and smaller column is generally connected with the right 
curtain. The “fixed curtain” is so named from its attachment to 
the “ solid wall” of the ventricle, by means of cords only, without 
fleshy columns. 

Prom this arrangement of the valves it follows, tliat if the right 
ventricle be over distended, the thin or “yielding wall” will give 
way, and carry with it the columns of the anterior and right valves. 
The cords connected with these columns will draw down the edges 
of the corresponding valves, and produce an opening between the 
curtains, through which the superabundant blood may escape into the 
auricle, and tlio ventricle be relieved from over-pressure. This 
mechanism is therefore adapted to fulfil the function of a safety valve.” 

The Columnar carnew (fleshy columns) is a name expressive of 
the appearance of the internal walls of the ventricles, which, with 
the exception of the infundibulum, seem formed of muscular columns 
interlacing in almost every direction. They are divided, according to 
the manner of their connection, into three Bets. 1. The greater 
number are attached by the whole of one 3ide, and merely form 
convexities into the cavity of the ventricle. 2. Others are connected 
by both extremities, being free in the middle. 3. A few (eolunma: 
1‘apillares) are attached by one extremity to the walls of the heart, 
and by the other give insertion to the chord* tendiuea:. 

* “Essay on the Safety-Valve Function in tbo Eight Ventricle of the 
Human Heart,' 1 by X. w. King. Guy's Hospital Keports, vol. ii. 
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The Semilunar valves , three in number, nrc situated aronud the 
commencement of the pulmonary artery, being formed by u folding of 
its lining membrane, strengthened by a thin layer of fibrous tissue. 
They are attached by their convex borders, and free by the concave 
which are directed upwards in the course of the vessel, so that, during 
the current of the hlood along the artery, they arc pressed against, the 
sides of the cylinder; but if any attempt at. regurgitation ensue the' 
are immediately expanded, and effectually close the entrance of the 
tube. The margins of the valves aro thicker than the rest of their 
extent, and each valve presents in the centre of this margin a small 
fibro-eartilaginous tubercle or nodule, called corpus Aranlii* which 
locks in with the other two during the closure of the valves, and 
secures the triangular space which would otherwise be left by the 
approximation of three semilunar folds. On either side of the 
nodule the edge of the valve is folded and thin, and to this part the 
term lunula has been applied. When the valves arc closed the 
lunuhe are brought in contact with each other by their surfaces. 

Between the semilunar valves and the cylinder of the artery are 
three pouches, called the pulmonary sinuses (sinuses of Valsalva:. 
Similar sinuses are. situated behind the valves at the commencement of 
the aorta, arid are larger and more capacious than those of the 
pulmonary artery. 

The. 1‘ulmonary artery commences by a scalloped border, cor¬ 
responding with the three valves which are attached along its edge. 
Tt is connected to the ventricle by muscular fibres, and by the lining 
membrane of the, heart,. 

The Left or cokteriok auricle is somewhat smaller, hut 
thicker, than the right; of a cuboid form, and situated more pos¬ 
teriorly. The appendix auricula: is constricted at it s junction with 
the auricle, and lias a foliated appearance; it is directed forwards 
towards the root of the pulmonary artery, to which the auricula- of 
both sides appear to converge. 

The left auricle is to be laid open by a J- shaped incision, lie 
horizontal section being made along the border which is attached t« 
the base of the ventricle. It presents for examination five openings, 
and the muscular structure of the appendix ; these are,— 

Four pulmonary veins, 

Auriculo-vcntricnlar opening, 
filuseuli peetinati. 

The Pulmonary veins, two from the right and two from the left 
lung, open into the corresponding sides of the auricle. The two left 
pulmonary veins terminate lrcipiently by a common opening. 

The Auriculo-ventricutar opening is the aperture of communi¬ 
cation between the auricle and ventricle. 

* Julius Ctesar Arantius, Professor of Medicine in Bologna. Ho was » 
disciple of Vesalius, one of the founders of modern anatomy. His treatise 
“ De Humano Feetu” was published at Home, in 1564. 
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Tlie Mnscvlipectinaii arc fewer in number than in the right auricle, 
and are situated only in the appendix auricula!. 

ft 

Left Ventricle. —The left ventricle is to be opened by making 
an incision a littlp to the left of the septum ventriculorum, and con¬ 
tinuing it around the apex of the heart to the auriculo-vcntrieular 
opening behind. 

Fig. 180* 



The left ventricle .s conical, both in external figure and in the form 
of its internal cavity. It forms the apex of the heart, by projecting 
beyond the right ventricle, while the latter has the advantage in 
length towards the base. Its walls arc about seven lines in thickness, 
those of the right ventricle being about two lines and a half. 

It presents for examination, in its interior, two openings, two 

* The anatomy of the heart; the organ is viewed on its left side. 1. The 
cavity of the left auricle. The number is placed on that portion of the 
septum auricularum corresponding with the centre of the fossa ovalis. 2. The 
cavity of the appendix auricula), near the apex of which are seen the musculi 
pectinati. 3. Tho opening of the two right pulmonary veins. 4. The sinus, 
into which the left pulmonary veins open. 3. The left pulmonary veins. 
6. The auriculo-ventricular opening. 7. The coronary vein, lying in the 
auriculo-ventricular groove. 8. The left ventricle. 9, 9. The cavity ot the left 
ventricle; the numbers rest on the septum ventriculorum. a. The mitral 
valve ; its flaps are connected by chorda tendinea to 6, b The columnar 
carnere. c, c. Fixed columna carnea, forming part of the internal surface of 
the ventricle, d. The arch of the aorta, from the summit of which the three 
arterial trunks of the head and upper extremities are seen arising, e. The 
pulmonary artery. /. The obliterated ductus arteriosus; the letter is placed 
in the cleft formed by the bifurcation of the pulmonary artery, g. The left 
pulmonary artery, A. The right ventricle, i. The point of the appendix ot 
the right auricle. 
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valves, and the tendinous cords and muscular columns; they may he 
thus arranged:— 

Auriculo-ventricular opening. Mitral vSlvcs, 

Aortic opening. Semilunar valves. 

Chorda; teudinese, 

Colummc carncic. 

The Auriculo-ventricular opening is a dense fibrous ring, covered 
by the endocardium, but smaller in size than that of the right side. 
Its fibrous structure is closely connected with that of the right 
auriculo-vcntricular and aortic rings; and at the junction of the three 
there is a fibro-cartilaginous mass, and, in some animals, a portion 
of bone. 

The Mitral valves are attached around the auriculo-vcntricular 
opening, as are the tricuspid in the right ventricle. They are 
thicker than the tricuspid, and consist of only two segments, of 
which the larger is placed between the auriculo-ventricular opening 
and the commencement of the aorta, and acts the part of a valve to 
that foramen during the filling of the ventricle. The difference in 
size of the two valves, both being triangular, and the space between 
them, has given rise to the idea of a “ bishop’s nritre ,” after which 
they were named. These valves, like the tricuspid, are furnished 
with an apparatus of tendinous cords, chorda teudinea, which are 
attached to two very large column<t carnea. 

The Column# carnea admit of the same arrangement into three 
kinds, as on the right side. Those which arc free, by one extremity, 
the columns: papilloi'es, are two in number, and larger than those on 
the opposite side ; one being placed on the left wall of the ventricle, 
and the other at the junction of the septum ventriculorum with the 
posterior wall. 

The Semilunar valves arc placed around the commencement of the 
aorta, like those of the pulmonary artery ; they arc similar in struc¬ 
ture, and arc attached to the scalloped border by which the aorta is 
connected with the ventricle. The nodule in the centre of each fold 
is larger than those in the pulmonary valves, and it was these that 
Arantius particularly described; but the term “ corpora Arantii" is 
now applied indiscriminately to both. The fossee between the semi¬ 
lunar valves and the cylinder of the artery arc larger than those of 
the pulmonary artery; they are called the “sinus aorlici" (sinuses 
of Valsalva). 

STRUCTURE OF THE HEART. 

The arrangement of the fibres of the heart has been made the 
subject of careful investigation by Mr. Searlc, to whose article, 
“ Fibres of the Heart,” in the Cyclopaedia of Anatomy and Physiology, 
I am indebted for the following summary of their distribution:— 

For the sake of clearness of description the fibres of the ventricles 
have been divided into three layers, superficial, middle, and internal, 
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all of which are disposed in a spiral direction around the cavities of 
the ventricles. The inode of formation of these throe layers will 
he host undewtood by adopting the plan pursued by Mr. Scarle in 
tracing the course of the fibres from the centre of the heart towards 
its periphery. 

The left surface of the septum ventriculorum is formed by a broad 
and thick layer of fibres, which proceed backwards iu a spiral direc¬ 
tion around the posterior aspect of the left ventricle, and become aug¬ 
mented on the left side of that ventricle by other fibres derived from 
the basis of the two column® papillarcs. The broad and thick baud 
formed by the fibres from these two sources, curves around the apex 
and lower third of the left ventricle to the anterior border of the sep¬ 
tum, where it divides into two bauds, a short or apicial band, and a 
long or basial baud. 

The Short or apicial band is increased in thickness at this point by 
receiving a layer of fibres (derived from the root of the aorta and 
carnese column®) upon its internal surface, from the right surface of 
the septum veutriculornm; it is then continued onwards in a spiral 
direction from left to right, around the lower third of the anterior 
surface, and the middle third of the posterior surface of the right ven¬ 
tricle to the posterior border of the septum. From the latter point 
the short band is prolonged around the posterior and outer border of 
the left ventricle to the anterior surface of the base of that ventricle, 
and is inserted into the anterior border of the left auriculo-ventriculnr 
ring, and the anterior part of the root of the aorta and pulmonary 
artery. 

The Long or basial band, at the anterior border of the septum, 
passes directly backwards through the septum, (forming its middle 
layer,) to the posterior ventricular groove, where it becomes joined by 
fibres derived from the root of the pulmonary artery. It then winds 
spirally around the middle and upper third of the left ventricle to the 
anterior border of the septum, where it is connected by means of its 
internal surface with the superior fibres derived from the aorta, which 
form part of the right wall of the septum. From this point it is 
continued around the upper third of the anterior and posterior surface 
of the right ventricle to the posterior border of the septum, where it 
is conuccted with the fibres constituting the right surface of the sep¬ 
tum ventriculorum. At the latter poiut the fibres of this band begin 
to be twisted upon themselves, like the strands of a rope, the direc¬ 
tion of the twist being from below upwards. This arrangement of 
fibres is called by Mr. Searle “ the rope;” it is continued spirally up¬ 
wards, forming the brim of the left ventricle, to the anterior surface 
of the base of that ventricle, where the twisting of the fibres ceases. 
The long band then curves inwards towards the septum, and spreads 
out upon the left surface of the septum into the broad and thick layer 
of fibres with which this description commenced. 

The most inferior of the fibres of the left surface of the septum 
ventriculorum, after winding spirally around the internal surface of the 

n n a 
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apex of the left veutriele, so as to close its extremity, form a small 
fasciculus, which is excluded from the interior of the ventricle, and 
expands in a radiated manner over the surface of thir heart, consti¬ 
tuting its superficial layer of fibres. The direction of these fibres is, 
for the most part, oblique, passing from left to right on the anterior 
and from right to left on the posterior surface of the heart, becoming 
more longitudinal near its base, and terminating by being inserted into 
the fibrous rings of the auriculo-vcntrieular openings, mid of the pul¬ 
monary artery and aorta. Over the right ventricle the superficial 
fibres arc increased in number by the addition of accessory fibres from 
the right surface of the septum, which pierce the middle layer, and 
take the same direction with the superficial fibres from the apex of the 
left ventricle, and of other accessory fibres from the surface of both 
ventricles. 

From this description it, will be perceived, that the superficial layer 
of fibres is very scanty, and is pretty equally distributed over the sur¬ 
face of both ventricles. The middle layer of both ventricles is formed 
by the two bauds, short and long. But the internal layer of the two 
ventricles is very differently constituted; that of the left is formed 
by flic Spiral expansion of the fibres of the rope, and of the two 
colamnre papillarcs; that of the right remains to be described. The 
septum vcntrieulornm idso consists of three layers, a left layer, the 
radiated expansion of the rope and earneio colummc; a middle layer, 
the long hand; and a right layer, belonging to the proper wall of the, 
right ventricle, and continuous both in front and behind with the long 
band, and in front also with the short hand, and with the superficial 
layer of the right ventricle. 

The Internal layer of the right ventricle is formed hv fasciculi of 
fibres which arise from the right segment of the root of the aorta, 
from the entire circumference of the root of the pulmonary artery, and 
from the bases of the eolumnai papillarcs. The fibres from the root of 
the aorta, associated with some from the carneie coliunmc, constitute 
a layer which passes obliquely forwards upon the right side of the 
septum. The superior fibres coming directly from the aorta join the 
internal surface of the long hand at the anterior border of the septum, 
while the lower two-thirds of the layer are continuous with the in¬ 
ternal surface of the short baud, some of its fibres piercing that band 
to augment the number of superficial fibres. The fibres derived from 
the root of the pulmonary artery, conjoined with those from the base 
of one of the columnai papillarcs, curve forwards from their origin, 
and wind obliquely downwards and backwards around the internal sur¬ 
face of the wall of the ventricle to the posterior border of the septum, 
where they become continuous with the long band, directly that it has 
passed backwards through the septum. 

Fibres of the Auricles. —The fibres of the auricles are disposed in 
two layers, external and internal. The internal layer is formed of 
fasciculi W'hich arise from the fibrous rings of the auriculo-ventricular 
openings, and proceed upwards to enlace with each other, aud const:- 
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lute the appendices auricularuin. Those fasciculi ure parallel in 1 heir 
arrangement, and in the appendices form projections and give rise to 
the appearance* which is denominated museuli pcctiuati. in their 
course they give olf branches which connect adjoining fasciculi, and 
form a columnar interlacement between them. 

External Layer. —The fibres of the right auricle having completed 
the appendix, wind from left to right around the right border of this 
auricle, and along its anterior aspect, beneath the appendix, to the 
anterior surface of the septum. From the septum they are continued 
to the anterior surface of the left auricle, where they separate into 
three hands, superior, anterior, and posterior. The superior band 
proceeds onwards to the appendix, and encircles the apex of the 
auricle. The anterior band passes to the left, beneath the appendix, 
and winds as a broad layer completely around the base, of the auricle, 
and through the septum to the root of the aorta, to which it is partly 
attached, and from this point is continued onwards to the appendix, 
where its fibres terminate by interlacing with the museuli pcctiuati.. 
The posterior bund crosses the left auricle obliquely to its posterior 
part, and winds from left to right around its base, encircling the open¬ 
ings of the pulmonary veins; some of its fibres are lost on the sur¬ 
face of the auricle, others are continued onwards to the base of the 
aorta; and a third set, forming a small band, arc prolonged along the 
anterior edge of the appendix to its apex, where they are continuous 
with the superior band. The septum auricularuin has four sets of 
fibres entering into its formation; 1. The fibres arising from the auri- 
culo-veutricular rings at each side; 2. Fibres arising from the root of 
the aorta, which pass upwards to the transverse band, and to the root 
of the superior cava; 3. Those fibres of the anterior band that pass 
through I he lower part of the septum in their course around the left 
auricle; and, 4. A slender fasciculus, which crosses through the sep¬ 
tum from the posterior part of the right auriculo-vcntricular ring to 
the left auricle. 

It will he remarked, from this description, that the left auricle is 
considerably thicker and more muscular than the right. 

The lining membrane of the heart is termed endocardium; it is 
a thin, transparent membrane, hut is more opake on the left side of 
the heart, where it is continuous with the internal coat of the pulmo¬ 
nary veins and aorta, than on the right side, where it is continued 
into the vena: cavio and pulmonary artery. 

Vessels and Nerves. —The Arteries supplying the heart are the an¬ 
terior and posterior coronary. The Veins accompany the arteries, and 
empty themselves by the common coronary vein into the right auricle. 
The lymphatics terminate in the glands about the root of the heart. 
The nerves of the heart arc derived from the cardiac plexuses, which 
are formed by communicating filaments from the sympathetic and 
puemnogastric. 
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ORGANS OF RESPIRATION AN1) VOJCE. 

The organs of respiration are the two lungs, with their air-tube, 
the trachea, to the upper part of which is adapted an apparatus of 
cartilages, constituting the organ of voice, or larynx. 

TFfE LARYNX. 

The Larynx is situated at the fore-part of the neck, between the 
trachea and the base of the tongue. It is a short tube, having an 
hour-glass form, and is composed of cartilages , ligaments , muscles, 
vessels, nerves , and mucous membrane. 

The Cartilages are the— 

Thyroid, Two cornicula laryngis, 

Cricoid, Two cuneiform. 

Two arytenoid, Epiglottis. 

The Thyroid (S’t/p tog — tlfioc, like a shield) is the largest cartilage 
of the larynx: it consists of two lateral portions, or ala-, which meet 
at an angle in front, and form the projection which is known by the 
name of pomum Adami. In the male, after puberty, the angle of 
union of the two ahe is acute; in the female, and before puberty in 
the male, it is obtuse. Where the pomum Adami is prominent, a 
bursa mucosa is often found between it and the skin. 

Each ala is quadrilateral in shape, and forms a rounded border 
posteriorly, which terminates above, in the superior cornu , and below, 
in the inferior cornu. Upon the side of the ala is an oblique line, or 
ridge , directed downwards and forwards, and bounded at each ex¬ 
tremity by a tubercle. Into this line the sterno-thyroid muscle is in¬ 
serted ; and from it the thyro-hyoid and inferior constrictor take their 
origin. In the receding angle , formed by the meeting of the two aim, 
upon the inner side of the cartilage, and near its lower border, are 
attached the epiglottis, the chordtc vocalcs, the thyro-arytcuoid, and 
thyro-epiglottidean muscles. 

The Cricoid (fcptjco?— fUoQ, like a ring) is a ring of cartilage, nar¬ 
row in front, and broad behind where it is surmounted by two rounded 
surfaces, which articidate with the arytenoid cartilages. At the 
middle line, posteriorly, is a vertical ridge which gives attachment to 
the oesophagus, and on each side of the ridge are the depressions which 
lodge the crico-arytenoidei postici muscles. On either side of the 
ring is a glenoid cavity , which articulates with the inferior cornu of 
the thyroid cartilage. 

The Arytenoid cartilages (apvraiva* a pitcher), two in number, 
are triangular and prismoid in form. They are broad and thick below, 

* This derivation has reference to the appearance of both cartilages taken 
together and covered by mucous membrane. In animals, which were the 
principal subjects of dissection among the ancients, the opening of the larynx 
with the arytenoid cartilages bears a striking resemblance to the mouth of a 
pitcher having a large spout. 
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where they articulate with the upper border of the cricoid curtilage; 
pointed above, and prolonged by two small pyrilbrm Hbro-cartilages, 
rornicula laryngis (capitula Santorini), which are curved inwards and 
backwards, and they each present three surfaces, anterior, posterior, 
and internal. The posterior surface is concave, and lodges part of 
the arytcnoidcus muscle ; the internal surface is smooth, and forms 
part of the lateral wall of the larynx: the anterior or external surface 
is rough and irregular, and gives attachment to the chorda vocalis, 
t hyro-arytenoideus, crico-urytcnoidcus lateralis and posticus, and, 
above these, to the busc of the cuneiform cartilage. 

The Cuneiform cartilages are Iwo small cylinders of yellow fibro- 
rartilage, about seven lines in length, and enlarged at each extremity. 
By the lower end, or base, the cartilage is attached to the middle of 
the external surface of the arytenoid, and by its upper extremity forms 
a prominence in the border of the aryteno-epiglottidean fold of mem¬ 
brane. They are sometimes wanting. 

In the male, the cartilages of the larynx arc more or less ossified, 
particularly in old age. 

The Epiglottis (eiriyXiurrij;, upou the tongue) is a fibro-cartilage 
of a yellowish colour, studded with a number of small mucous glands, 
which are lodged in shallow pits upon its surface. It is shaped like a 
cordate leaf, and is placed immediately in front of the opening of Bil¬ 
iary nx, which it closes completely when the larynx is drawn up 
beneath the base of the tongue. It is attached by its point to the 
receding angle, between the two nice of the thyroid cartilage. 

Ligaments. —The Ligaments of the larynx are numerous, and may 
be arranged into four groups: 1. Those which articulate the thyroid 
with the os hyoides. 2. Those which connect it with the cricoid. 
3. Ligaments of the .arytenoid cartilages. 4. Ligaments of the 
epiglottis. 

1. The ligaments which connect the thyroid cartilage with the os 
hyoides arc three in number. 

The two Thyro-hyoidean ligaments pass between the superior cornua 
of the thyroid and the extremities of the greater cornua of the os 
hyoides: a sesamoffl bone or cartilage is found in each. 

The Thyro-hyo'ulean membrane is a broad membranous layer, 
occupying the entire space between the upper border of the thyroid 
cartilage and the upper border of the os hyoides. It is pierced by 
the superior laryngeal nerve and artery. 

2. The ligaments connecting the thyroid to the cricoid cartilage 
are also three in number:— 

Two Capsular ligaments, with their synovial membranes, which 
form the articulation between the inferior cornua of the thyroid and 
the sides of the cricoid; and the crico-thyroidcan membrane. The 
crico-thyroidean membrane is a fan-shaped layer of yellow elastic 
tissue, thick in front (middle crico-thyroidean ligament) and thinner 
at each side (lateral crico-thyroidean ligament). It is attached by its 
apex to the lower border and receding angle of the thyroid cartilage, 
and by its expanding margin to the upper border of the cricoid and 
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base of the arytenoid cartilages. Superiorly it is continuous with the 
inferior margin of the chorda; vocalcs. The front of the crieo-thyroi- 
dcan membrane is crossed by a small artery, the inferior laryngeal, 
and is the spot selected for the operation of laryngotomy. Laterally 
it is covered in by the crico-thy- 
Fig. lsi.* roidei and crico-arytenoidei laterales 

muscles. 

3. The ligaments of the arytenoid 
cartilages arc eight in number:— 
Two Capsular ligaments , with 
synovial membranes, which articulate 
the arytenoid cartilages with the 
cricoid, and strengthened behind by 
two postenor crico-arytenoid bands 
or ligaments; and the superior and 
inferior tliyro-arytenoid ligaments. 
The superior tliyro-arytenoid liga¬ 
ments arc two thin bands of yellow 
elastic tissue which are attached in 
jt; front to the receding angle of the 
thyroid cartilage, and behind to tin; 
anterior and inner border of each 
arytenoid cartilage. The lower bor¬ 
der of this ligament constitutes the 
upper boundary of the ventricle of the 
larynx, and the fold of mucous mem¬ 
brane caused by its projection has 
been called the. superior or false 
chorda voealis. The inferior tliyro- 
arytenoid ligaments , or true chorda‘ 
vocales , are thicker than the superior, and like them composed of yellow 
elastic tissue. Each ligament is attached in front to the receding angle 
of the thyroid cartilage, and behind to the anterior angle of the base of 

* A vertical section of the larynx, showing its ligaments. 1. The body of 
the os hyoides. 2. Its great ebrnu. 3. Its lesser cornu. 4. The ala of the 
thyroid cartilage. 5. The superior cornu. 6. Its inferior cornu. 7. The 
pornum Adarni. 8, 8. The tliyro-hyoidean membrane; the opening in the 
membrane immediately above the most posterior of the numerals is for the 
passage of the superior laryngeal nerve and artory. 9. The thyro-hyoidean 
ligament; the numeral is placed immediately above the sesamoid bone or 
cartilage which exists in this ligament, a. The epiglottis, b. The hyo- 
epiglottic ligament, c. The thyro-epiglottic ligament, d. The arytenoid 
cartilage; its inner surface, e. The outer angle of the base of the arytenoid 
cartilage. /. The comiculum laryngis. g. The cuneiform cartilage, h. The 
superior thyro-arytenoid ligament. *. The inferior thyro-arytenoid ligament, 
or chorda voealis ; the elliptical space between the two thyro-arytenoid liga¬ 
ments is that of the ventriclo of the larynx, k. The cricoid cartilage. 1. The 
lateral portion of the crico-thyroidean membrane, m. The central portion of 
the same membrane, n. The upper ring of the trachea, which is received 
within the ring of the cricoid cartilage, o. Section of the isthmus of the 
thyroid gland, p, p. The levator glandula; thyroidea. 
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the arytenoid. The inferior border of the chorda vocalis is continuous 
with the lateral expansion of the crico-thyroid ligament. The superior 
border forms the lower boundary of the ventricle of the larynx. The 
space between the two chord® vocalcs is the glottis or rima glottidis. 

4. The ligaments of the epiglottis are five in number, namely, three 
glosso-epiglottic, liyo-epiglottie, and tbyro-epiglottic. 

The // tosso-cpiy/ottic ligaments (frame 
epiglottidis) are three folds of mucous 
membrane, which connect the anterior sur¬ 
face of the epiglot tis with the root of l he 
tongue. The middle of these contains 
clastic tissue. The hyo-epigloilic ligament 
is a baud of yellow elastic tissue passing 
between the auterioraspcct of the epiglottis 
near its apex, and the upper margin of the 
body of the os hyoides. The thyro¬ 
epiglottic ligament is a long and slender 
fasciculus of yellow clastic tissue, which 
embraces the apex of the epiglottis, and 
is inserted into the receding angle of the 
thyroid cartilage immediately below the 
anterior fissure and above the attachment 
of the chord® vocales. 

Muscles. —The muscles of the larynx arc eight in number; the five 
larger arc the muscles of the chord® voeidcs and rima glottidis ; the 
three smaller are muscles of the epiglottis. 

The five muscles of the chord® voeales and rima glottidis are, the— 

Crico-thyroid, Thyro-arytenoidcus, 

Crico-arytcnoideus posticus, Arytcnoidcus. 

Crico-nrytenoideus lateralis, 

The Crico-thyroid muscle arises from the anterior surface of the 
cricoid cartilage, and passes obliquely outwards and backwards to he 
inserted into the lower and inner border of the ala of the thyroid from 
its tubercle as far hack as the inferior cornu, 

The Crico-nrytenoideus posticus arises from the depression on the 
posterior surface of the cricoid cartilage, and passes upwards and out¬ 
wards to be inserted into the outer angle of the base of the arytenoid. 

The Crico-nrytenoideus lateralis arises from the upper border of 
the side of the cricoid, and passes upwards and backwards to be in¬ 
serted into the outer angle of the base of the arytenoid cartilage. 

The Thyro-arytenoideus arises from the receding angle of the 
thyroid cartilage, close to the outer side of the chorda vocalis, and passes 

* A posterior view of the larynx. 1. The thyroid cartilage. Its right ala. 
2, One of its ascending cornua. 3. One of the descending cornua. 4,7. The 
cricoid cartilage. 6,5. The arytenoid cartilages. 6. The arytonoideus muscle, 
consisting of oblique and transverse fasciculi. 7. The crico-arytenoidei postici 
muscles. 8. The epiglottis 


Fig. 182 * 
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backwards parallel with the cord, to be inserted into the base and 
outer surface of the arytenoid cartilage. 

The Arytenoideus muscle occupies the 
posterior concave surface of the arytenoid 
cartilages, between which it is stretched. 
Tt consists of three planes of transverse 
and oblique fibres; lienee it was formerly 
considered as several muscles, under the 
names of trausversi and obliqui. 

The three muscles of the epiglottis are 
the— 

Thyro-epiglottideus, 
Arvtcno-epigloltideus superior, 
Arytcno-cpiglottideus inferior. 

The Tbyro-epiglottideus appears to be 
formed by the upper fibres of the thyro- 
urytenoideus muscle; they spread out upon 
the external surface of the sacculus laryngis and in the arytcno-epiglot- 
tidean fold of mucous membrane, on which they are lost; a few of 
the anterior fibres being continued onwards to the side of the epiglottis 
(depressor epiglottidis.) 

The Arytmo-epiglottideus superior consists of a few scattered 
fibres, which pass forwards in the fold of mucous membrane forming 
the lateral boundary of the entrance into the larynx, from the apex 
of the arytenoid eartilnge to the side of the epiglottis. 

The Arytcno-cpiglottideus inferior .—This muscle, described by Mr. 
Hilton, and closely connected with the sacculus laryngis, may be found 
by raising the mucous membrane immediately above the ventricle of 
the larynx. It arises by a narrow and fibrous origin from the aryte¬ 
noid cartilage, just above the attachment of the chorda vocalis; and 
passing forwards, and a little upwards, expands over the upper half, or 
two-thirds of the sacculus laryngis, and is inserted by a broad attach¬ 
ment into the side of the epiglottis. 

Actions .—From a careful examination of the muscles of the larynx, 
Mr. Bishopf concludes, that the crico-arytenoidei postiei open the 
glottis, while all the rest close it. The arytenoideus approximates the 
arytenoid cartilagos posteriorly, and the crico-arytenoidei laterales and 
thyro-arytenoidei anteriorly; the latter, moreover, close the glottis 
mesially. The crico-thyroidei are tensors of the chordse vocales, 

* A side view of the larynx, one ala of the thyroid cartilage has been re¬ 
moved. 1. The remaining ala of the thyroid cartilage. 2. One of the arytenoid 
cartilages. 3. One of the cornlcuia laryngis. 4. The cricoid cartilage. S. The 
crico-arytenoideus posticus muscle. 6. The crico-arytenoideus lateralis. 
7. The thyro-arytenoideus. 8. The crico-thyroidean membrane. 9. One 
half of the epiglottis. 10. The upper part of the trachea. 

t Cycloptedia of Anatomy and Physiology, art. Larynx. 


FiR. 183.* 
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and these muscles, together with the thyro-arytenoidei, regulate the 
tension, position, and vibrating length of the vocal cords. 

The crico-lhjroid muscles effect the tension of the chordie vocales by 
rotating the cricoid on the inferior cornna of the thyroid -, by this 
action the anterior portion is drawn upwards and made to approximate 
the inferior border of the thyroid, while the posterior aud superior 
border of the cricoid, together with the arytenoid cartilages, is carried 
backwards. The crieo-arytenoidci postici separate the chordie vocales 
by drawing the arytenoid cartilages outwards aud downwards. The 
crico-arytenoidei lateralcs, by drawing the outer angles of the aryte¬ 
noid cartilages forwards, approximate the anterior angles to which the 
chorda; vocales are attached. The thyro-arytenoidei draw the arytenoid 
cartilages forwards, aud, by their connection with the chordie vocales, 
act upon the whole length of those cords. 

The, thyro-epiglottideus acts principally by compressing the glands 
of the sacculus laryngis and the sac itself: by its attachment to the 
epiglottis it would act feebly upon that valve. The aryteno-epiglotti- 
dcus superior serves to keep the mucous membrane of the sides of the 
opening of the glottis tense, when the larynx is drawn upwards and 
the opening closed by the epiglottis. Of the aryteuo-epiglottideus, 
the “ functions appear to be,” writes Mr. Ililton, “ to compress the 
subjacent glands which open into the pouch ; to diminish the capacity 
of that eavily, and change its form; and to approximate the epiglottis 
aud the arytenoid cartilage.” 

Mucous Membrane .—The aperture of the larynx is a triangular or 
eftrdiform opening, broad in front and narrow- behind; bounded ante¬ 
riorly by the epiglottis, posteriorly by the arytenoideus muscle, and 
on either side by a fold of mucous membrane stretched between the 
side of the epiglottis and the apex of the arytenoid cartilage. On 
!he margin of this anjteno-ejiigloUideicu fold the cuneiform cartilage 
forms a prominence more or less distinct. The cavity of the larynx 
is divided into two parts by an oblong constriction produced by the 
prominence of the chordie vocales. That portion of the cavity which 
lies above the constriction is broad and triangular nbove, and narrow 
below ; that which is below it, is narrow above and broad and cylin¬ 
drical below, the circumference of the cylinder corresponding with the. 
ring of the cricoid; while the space included by the constriction is a 
narrow, triangular fissure, the glottis or rima glotiidis. The form of 
the. glottis is that of an isosceles triangle, bounded on the sides by the 
chorda; vocales and inner surface of the arytenoid cartilages, and behind 
by the arytenoideus muscle. Its length is greater in the male than in 
the female, and in the former measures somewhat less than an inch. 
Immediately above the prominence caused by the chorda vocalis, and 
extending nearly its entire length on each side of the cavity of the 
larynx, is an elliptical fossa, the ventricle of the larynx. This fossa 
is bounded below by the chorda vocalis, which it serves to isolate, and 
above by a border of mucous membrane folded upon the lower edge of 
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the superior thyro-arytenoid ligament (superior or false chorda vocalis). 
The whole of the cavity of the larynx, with its prominences and de¬ 
pressions, is lined by mucous membrane, which is continuous superiorly 
with that of the mouth and pharynx, and interiorly is prolonged 
through the trachea and bronchial tubes into the lungs. In the 
ventricles of tins larynx the mucous membrane forms a ca?cal pouch 
of variable size, termed by Mr. Hilton the sarcvhis laryngh .* The 
sacculus larvngis is directed upwards, sometimes extending as high as 
the upper border of the thyroid cartilage, and occasionally above that 
border. ‘When dissected from the interior of the larynx it is found 
covered by the oryteno-cpiglott ideas muscle and a librous membrane, 
w'liich latter is attached to the superior thyro-arytenoid ligament 
below ; to the epiglottis in front; and to the upper border of the 
thyroid cartilage above, if examiued from the exterior of the larynx, 
it W'ill be seen to be covered by the thyro-epiglottidcus muscle. On 
the surface of its mucous membrane are the openings of sixty or 
seventy small follicular glands, which are situated in the sub-mucous 
tissue, and give to its external surface a rough aud ill-disseeted ap¬ 
pearance. The secretion from these glands is intended for the lubri¬ 
cation of the chordm vocales, and is directed upon them by two small 
valvular folds of mucous membrane, which are situated at the entrance 
of the sacculus. The mucous membrane is closely connected to the 
epiglottis and to the chorda; vocales, on the latter being remarkable 
for its thinness. It is invested by a columnar ciliated epithelium as 
high up as the superior folds of the ventricle of the larynx and the 
lower half of the epiglottis. 

Glands .—The mucous membrane of the larynx is furnished with 
an abundance of mucous glands; many of these are situated on the 
epiglottis, in the sacculus laryngis, and in the aryteno-epiglottidean 
folds, when; they are termed arytenoid. The body known ns tin; 
epiglottic gland is merely a mass of cellular and adipose tissue, situated 


* This sac was described by Mr. Hilton before he was aware that, it had 
already been pointed out by the older anatomists. 1 myself made a dissection, 
which 1 still possess, of the same sac in an enlarged state, during the month 
of August, 1837, without any knowledge either of Mr. Hilton’s labours or 
Morgagni’s account. The sac projected considerably above the upper border 
of the thyroid cartilage, and the extremity had been snipped off on one side, 
in the removal of the muscles. The larynx was presented to me by Dr. George 
Moore of Camberwell; he had obtained it from a child who died of bronchial 
disease ; and he conceived that this peculiar disposition of the mucous mem¬ 
brane might possibly explain some of the symptoms by which the case was 
accompanied. Cruveilhier made the same observation in equal ignorance of 
Morgagni’s description, for we read in a note at page G77, vol. ii. of bis 
Anatomic Descriptive “ J’ai vu pour la premiere ibis cette arriere cavitc 
chez un individu aflecte de phthisie laryngee, oil elle ctait tres-developpee. 
Je fis des reeherehes sur le larynx d’autres individus, et je trouvai que cette 
disposition etait constante. .Te ne savais pas alors que Morgagni avait indiqut* 
et fait representer la mime disposition.” Cruveilhier compares its form very 
aptly to a “Phrygian casque and Morgagni’s figure, Advers. 1. Epist. 
Anat. 3. plate 2. fig. 4, has the same appearance. Rut neither of these 
anatomists notice the follicular glands described by Mr. Ililton. 
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in the triangular space between the front surface of the apex of the 
epiglottis, the hyo-cpigloltidean and the thyro-hyoideuu ligament. 

Vessels and AVr/v-.y.—The Arteries of the larynx are derived from 
the superior and inferior thyroid. The nerves are the superior laryn¬ 
geal and recurrent laryngeal; both branches of the pneuraogastrie. 
The two nerves communicate with each other freely; but the superior 
laryngeal is distributed principally to the mueous membrane at the 
entrance of the larynx; the recurrent, to the muscles. 

THE TRACHEA. 

The Trachea extends from opposite the tiftli cervical vertebra to 
opposite the third dorsal, where it divides into the two hrouchi. Tin- 
length of the trachea is about four inches, and its diameter from side 
to side nearly an inch; it is somewhat larger in tin; male than in the 
female. The right bronchus, larger than the left, passes off nearly at 
■right angles to the upper part of the corresponding lung. The left 
descends obliquely, and passes beneath the arch of the aorta, to reach" 
the left lung. 

The Trnchen is composed of.-—(ibro-cartilaginons rings, fibrous 
membrane, mucous membrane, longitudinal elastic fibres, muscular 
fibres, glands. 

The Fibro-carlilagi/wtis rings arc from fifteen to twenty in number, 
and extend for two-thirds around the cylinder of the trachea. They 
arc deficient at the posterior part, where the tube is completed by 
fibrous membrane. The first ring is received within the lower border 
of the cricoid cartilage and is broader than the rest; the last is broad 
at its middle in consequence of the prolongation of the lower border 
into a triangular process, which curves backwards at the point of bifur¬ 
cation. The rings are connected to each other bv a membrane of 
yellow elastic Jibrons tissue, which in the space between the ex¬ 
tremities of the cartilages, posteriorly, forms a distinct layer. 

The Longitudinal elastic fibres are situated immediately beneath the 
mucous membrane on the posterior part of the trachea, and enclose 
the entire cylinder of the bronchial tubes to their terminations. 

The Muscular fibres form a thin layer, extending transversely 
between the extremities of the cartilages. On the posterior surface 
they are covered in by an areolo-iibrous lamella, in which are lodged 
the tracheal glands. These are small flattened ovoid bodies, situated 
in great number between the fibrous and muscular layers of the mem¬ 
branous portion of the trachea, and also between the two layers of 
elastic fibrous tissue connecting the rings. They pour their secretion 
upon the mucous membrane. 

Thyroid Gland. 

The thyroid gland or body is one of those organs which if is difficult 
to classify, from the absence of any positive knowledge with regard to 
its function. It is situated upon the trachea, and in an anatomical 
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arrangement may therefore be considered in this place, although bear¬ 
ing no part in the tunc! ion of respiration. 

This gland consists of two lobes, which are placed dne on each side 
of the trachea, and arc connected with each other by means of an 
isthmus, which crosses its upper rings, usually the third and fourth ; 
but in this respect there is some variety, a point necessary to be re¬ 
membered in operations on the trachea. The lobes arc somewhat 
conical in shape, being larger below than above, and the smaller end 
is continued upwards to the side of the thyroid cartilage. The isthmus 
is connected with the lower third of the two lobes, and often gives 
origin to a process of variable length and size, called the pyramid or 
third lobe. The pyramid is generally situated on the left side of the 
isthmus and is sometimes derived from the left lobe. The left 
lobe is somewhat smaller than the right, the weight of the entire 
gland being about one ounce and a half. It is, however, larger 
in young persons and females than in adult males, and undergoes a 
slight increase during menstruation. Its permanent enlorgemen! 
constitutes bronchoceic, goitre, or the Derbyshire neck. 

The structure of the thyroid is of a brownish-red colour, and is com¬ 
posed of a dense aggregation of minute and independent membranous 
cavities enclosed by a plexus of capillary vessels, and connected to¬ 
gether by areolo-fibrous tissue. The cavities are iiiled with a yellowish 
fluid, in which arc found cyto-blasts and cells; the latter measuring 
tVsu of an inch in diameter. In young animals the cyto-blasts lie in 
contact with the internal wall of the eavitics, and constitute a kind of 
tesselated epithelium.* 

A muscle is occasionally found connected with its isthmus, or with 
the pyramid, and is attached, superiorly, to tile body of the os hyoides, 
or to the thyroid cartilage. It was named by Soemmering tin 
“ levator glandnlrr thyroidete fig. 181. 

Vessels and Nerves .—It is abundantly supplied with blood by the 
superior and inferior thyroid arteries. Sometimes an additional artery 
is derived from the artcria innominata, and ascends upon the front of 
the trachea to he distributed to the gland. The wounding of tin 
latter vessel, in tracheotomy, might he fatal to the patient. The 
nerves are derived from the superior laryngeal and from the middle 
and inferior cervical ganglia of the sympathetic. 

THE LUNGS. 

The lungs arc two conical organs, situated one on each side of tin- 
chest, embracing the heart, and separated from each other by that 
organ and hv a membranous partition, the mediastinum. On the ex¬ 
ternal or thoracic side they are convex, and correspond with the form 
of the cavity of the chest; internally they arc concave, to receive the 
convexity of the heart. Superiorly they terminate in a tapering cone, 

* Mr. Simon on the Comparative Anatomy of the Thyroid Gland. Philoso¬ 
phical Transactions, 1844. 
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which extends above the level of the first rib, and interiorly they are 
broad and concave, and rest upon the convex surface of the diaphragm. 
Their posterior "border is rounded and broad, the anterior sharp, and 
marked by one or two deep fissures, and the inferior border which 
surrounds the base is also sharp. The colour of the lungs is pinkish- 
grey, mottled, aud variously marked with black. The surface is 
figured with irregularly polyhedral outlines, which represent the 
lobules of the organ, and the area of each of these polyhedral spaces is 
crossed by lighter lines. The weight of the lungs is about forty ounces, 
the right lung being two ounces heavier than the left. 

Each lung is divided into two lobes, by a long and deep fissure. 

Fig. 184 * 



* Anatomy of the heart and lungs. 1. The right ventricle ; the vessels to 
the left of the number are the middle coronary artery and veins; and those 
to its right, the anterior coronary artery and veins. 2. The left ventricle. 

The right auricle. 4. The left auricle. 5. The pulmonary artery. 6. The 
right pulmonary artery. 7. The left pulmonary artery. 8. The remains of 
the ductus arteriosus. 9. The arch of the aorta. 10. The superior vena 
cava. 11 . The arteria innominata, and in front of it the right vena inno- 
inlnata. 12. The right subclavian vein, and, behind it, its corresponding 
artery. 13. The right common carotid artery and vein. 14. The left vena 
innominata. 15. The left carotid artery and vein. 16. The left subclavian 
vein and artery. 17. The trachea. 18. The right bronchus. 19. The left 
bronchus. 20, 20. The pulmonary veins ; 18, 20, form the root of the right 
Jung; and 7,19, 20, the root of the left. 21. The superior lobe of the right 
S n »- 22. Its middle lobe. 23. Its inferior lobe. 24. The superior lobe of 
the left lung. 25. Its Inferior lobe. 
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which extends from the posterior surface of the upper part of the 
organ, downwards and forwards to near the anterior angle of its base. 
In the right lung the upper lobe is subdivided by a second fissure, 
which extends obliquely forwards from the middle of the preceding to 
the. anterior border of the organ, and marks off a small triangular 
lobe. The left lung prcscnls a deep notch ill its anterior border, at a 
point corresponding with the apex of the heart. 

The right lung is larger than the left, in consequence of the inclina¬ 
tion of the heart to the left side. It is also shorter, from the great 
convexity of the liver, which presses the diaphragm upwards upon the 
right side of the chest considerably above the level of the left; and it 
has three lobes. The left lung is smaller, has hut two lobes, hut is 
longer than the rigid,. 

Each lung is retained in its place by its root , which is formed by 
the pulmonary artery, pulmonary veins and bronchial tubes, together 
with the bronchial vessels and pulmonary plexuses of nerves. The 
large vessels of the root of each lung are, arranged in a similar order 
from before, backwards, on both sides, viz. 

Pulmonary veins, Pulmonary artery. Bronchus. 

From above, downwards, on the riff hi side, this order is exactly 
reversed; but on the left side, the bronchus has to stoop beneath (In¬ 
arch of the aorta, which alters its position to the vessels. They are 
thus disposed on the two sides -.— 

Right. Lift. 

Bronchus, A rtery, 

Artery, Bronchus, 

Veins. ' Veins. 

Structure .—The lungs are composed of the ramifications of t lie- 
bronchial tubes (bronchia), which terminate in intercellular passages 
and air-cells, of the ramifications of the pulmonary artery and veins, 
bronchial arteries aud veins, lymphatics and nerves; the whole of 
these structures, being held together by areolo-fibrous tissue, consti¬ 
tute th e. parenchyma. The parenchyma of the lungs, when examined 
on the surface or by means of a section, is seen to consist of small 
polyhedral divisions, or lobules, which are connected to each other by 
an inter-lobular areolar tissue. These lobules again consist of smaller 
lobules, and the latter arc formed by a cluster of air-cells, in the 
parietes of which the capillaries of the pulmonary artery and pulmo¬ 
nary veins are distributed. 

Bronchial Tubes .—The two bronchi proceed from the bifurcation 
of the trachea to their corresponding lungs. The right takes its 
course nearly at right angles with the trachea, and enters the upper 
part of the right lung; while the left, longer and smaller than the 
right, passes obliquely beneath the arch of the aorta, and enters the 
lung at about, the middle of its root. Upon entering the lungs, they 
divide into two branches, and each of these divides and subdivides 
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dichotomously to their ultimate termination in the intercellular pas¬ 
sages and air-cells. 

According t<3 Mr. Rainey,* the bronchial tubes continue to diminish 
in size until they attain a diameter of fa to ^ of an inch, and arrive 
within l of an inch of the surface of the lung. They then become 
changed in structure, and arc continued onwards in the midst of air- 
cells, under the name of intercellular passages. Lastly, the iuter- 
eellular passages, after several bifurcations, terminate, each by a erccal 
extremity or air-cell. The intercellular passages arc at first cylin¬ 
drical, like the bronchial tubes, but soon become, irregular in shape 
from the great number of air-cells which open into them on all sides. 
The air-cells are small, irregular in shape, and, most frequently, four¬ 
sided cavities, separated by thin septa, and communicating freely with 
the intercellular passages, aud sparingly with the bronchial tubes. The 
air-cells composing a lobule also communicate freely with each other. 

The bronchial tubes, after the cessation of the bbro-cartilagiuous 
plates, arc composed of fibrous membrane (constructed of longitudinal 
aud circular fibres) and mucous membrane, the latter being invested 
by a ciliated columnar epithelium. At the termination of these tubes 
the mucous membrane and epithelium cease abruptly, and the fibrous 
membrane, very thin and transparent, is continued onwards through 
♦lie intercellular passages and air-cells. Tin; same change takes place 
in the structure of the parietes, where the air-cdls open directly into 
the bronchial lubes. 

The capillaries of the lungs form plexuses which occupy the walls 
and septa of the air-cells and the walls of the intercellular passages, 
but are not continued into the. bronchial tubes. The septa bet ween 
the cells consist of a single layer of the capillary plexus enclosed in a 
fold of the fibrous lining membrane. The cells of the central parts 
of the lung are most vascular, and at the same time smallest, while 
those of the periphery are less vascular and larger. 

The pigmentary matter of the lungs is contained in the air-cells, as 
well as iu the areolo-fibrous tissue of the inter-lobular spaces and of 
the blood-vessels; it is composed chiefly of carbon. 

The Pulmonary artery, conveying the dark and impure venous blood 
to the lungs, terminates in capillary vessels, which form a minute net¬ 
work in (lie parietes of the intercellular passages and air-cells, and 
then converge to form the pulmonary veins, by which the arterial 
blood, purified in its passage through the capillaries, is returned to the 
left auricle of the heart. 

The Bronchial arteries , branches of the thoracic aorta, ramify on 
the parietes of the bronchial tubes, while the venous blood is returned 
by the bronchial veins to the vena azygos on the right side, and the 
superior intercostal vein on the left. 

The Lymphatics , commencing on the surface and in the substance 
of the lungs, terminate in the bronchial glands. These glands, very 

* Medieo-Chirurgical Transactions, vol. xxviii. 

O O 
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numerous and often of large size, are placed at the roots of the lungs, 
around the bronchi, and at the bifurcation of the trachea. In early 
life they resemble lymphatic glands in other situations; but in old 
age, and often in the adult, are quite black, and filled with carbona¬ 
ceous matter, and occasionally with calcareous deposits. 

The Nerves are derived from the pncumogastric mid sympathetic. 
They form two plexuses: anterior pulmonary plexus, situated upon 
the front ol' the root of the lungs, and composed chiclly of filaments 
from the great cardiac plexus; and posterior pulmonary plexus, on 
the posterior aspect of the root of the Jungs, composed principally of 
branches from (lie pncumogastric. The branches from these plexuses 
follow the course of the bronchial tubes, and arc distributed to the 
intercellular passages and air-cells. 

PLEURA!. 

l'lacb lung is enclosed, and its structure maintained, by a serous 
membrane, the pleura, which invests it as far as the root, and is then 
reflected upon 1 he purietes of the chest. That port ion of the mem¬ 
brane which is in relation with the lung is called pleura pnlmonaJis, 
ami that in contact with the parietes, pleura cos/a/is. 'The reflected 
portion, besides forming the internal lining to the ribs and intercostal 
muscles, also covers the diaphragm and the thoracic surface of the 
vessels at the root of the neck, extending for somewhat more than an 
inch above the margin of the first rib. At the lower border of the 
root of the lung is a fold of the pleura, which extends down by the 
side of the posterior mediastinum to the. diaphragm, and serves to 
retain the lower part of the lung in its position. This fold is the 
broad ligameut of the lung, ligamentum liilnm pulmonis. 

The pleura must be dissected from off the root of the lung, to see 
(be vessels by which it. is formed, and the pulmonary plexuses. 

MEDIASTINUM. 

The approximation of the two reflected pleura: in the middle line 
of the thorax forms a septum, which divides the chest into the two 
pulmonary cavities. This is the mediastinum. The two pleurae arc 
not, however, in contact with each other at the middle line in the 
formation of the mediastinum, but have a space between them which 
contains all the. viscera of the chest with the exception of the lungs. 
The mediastinum is itivided into the anterior, middle, and posterior. 

The Anterior mediastinum is a triangular space, bounded in front 
by the sternum, and oil each side by the pleura. It contains a quantity 
of loose areolar tissue, in which are found some lymphatic vessels 
passing upwards from the liver, the remains of the thymus gland, the 
origins of the steruo-hyoid, sterno-thyroid, and triangulares sterui 
muscles, and the internal mammary vessels of the left side. 

The Middle mediastinum contains the heart enclosed in its peri¬ 
cardium ; the asceuding aorta; the superior vena cava; the bifurca- 
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tion of the trachea; the pulmonary arteries and veins; and the phrenic 
nerves. 

The Posterior mediastinum is hounded behind by the vertebral 
column, in front by the pericardium, and on each side by the pleura, 
it contains the descending aorta; the greater and lesser azygos veins, 
the superior intercostal vein; the thoracic duct; the oesophagus and 
pneumogastric nerves, and the great splanchnic nerves. 


ABDOMEN. 

The abdomen is the inferior cavity of the trunk of the body; it is 
bounded in front and at the sides by the lower ribs and abdominal 
muscles; behind, by the vertebral column and abdominal muscles; 
above by the diaphragm; and, below, by the pelvis; and contains, 
the alimentary canal, the organs subservient to digestion, viz. the 
liver, pancreas, ami spleen; and the organs of excretion, the kidneys' 
with the supra-rcnal capsules. 

Regions .—For convenience of description of the viscera, and of 
reference to the morbid affections of this cavity, the abdomen is 
divided into certain districts or regions. Thus, if two transverse lines 
be carried around the body, the one parallel with the inferior con¬ 
vexities of the ribs, the other with the highest point of the crests of 
the ilia, the abdomen will be divided into three zones. Again, if a 
perpendicular line be drawn, at each side, from the cartilage of the 
eighth rib to the middle of Poupart’s ligament, the three primary 
zones will each be subdivided into three compartments or regions, a 
middle and two lateral. 

The middle region of the upper zone being immediately over the 
small end of the stomach, is called epigastric (fc7r< yaor?)p, over the 
stomach). The two lateral regious, being under the cartilages of the 
libs, are called hypochondriac (inru x^dpoh under the cartilages). 
The middle region of the middle zone is the umbilical; the two 
lateral, the lumbar. The middle region of the inferior zone is the 
hypogastric (otto yarrrr/p, below the stomach); and the two lateral, 
the iliac. In addition to these divisions, we employ the term inguinal 
region , in reference to the vicinity of Poupart’s ligament. 

Position of the Viscera .—In the upper zone will be seen the liver, 
extending across from the right to the left side; the stomach and 
spleen on the left, and the pancreas aud duodenum behind. In the 
middle zone is the transverse portion of the colon, with the upper 
part of the ascending and descending colon, omentum, small intestines, 
mesentery, and, behind, the kidneys and supra-rcnal capsules. In 
the inferior zone is the lower part of the omentum and small in¬ 
testines, the caecum, ascending and descending colon with the sigmoid 
flexure, and ureters. 

The smooth and polished surface, which the viscera and parietes 
o o 2 
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of the abdomen present, is due to the peritoneum, which should in 
the next place be studied. 

Fig. 185.* 



The Peritoneum ( irtpireivuv , to extend around) is a serous mem¬ 
brane, and therefore, a shut sac: a single exception exists in the 
human subject to this character, viz., in the female, where the peri¬ 
toneum is perforated by the open extremities of the Fallopian tubes, 
and is continuous with their mucous lining. 

* The viscera of the abdomen in situ. I, l. The flaps of the abdominal 
parietes turned aside. 2. The liver, its left lobe. 3. Its right lobe. 4. The 
fundus of the gall-bladder. 5. The round ligament of the liver, issuing from 
the cleft of the longitudinal fissure, and passing along the parietes of the 
abdomen to the umbilicus. 6. Part of the broad ligament of the liver. 7. The 
stomach. 8. Its pyloric end. 9. The commencement of the duodenum. 
a. The lower extremity of the spleen, b, b. The greater omentum, c, c. The 
small intestines, d. The caecum, e. The appendix cseci. /. The ascending 
colon, g, g. The transverse colon. A. The descending colon. The sigmoid 
flexure of the colon, k. Appendices epiploicee connected with the sigmoid 
flexure. 1. Three ridges, representing the cords of the urachus and hypo¬ 
gastric arteries ascending to the umbilicus, in. Part of the under surface 
of the diaphragm. 
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The simplest idea that, can be given of a serons membrane, which 
may apply equally to all, is, that it invests the viseus or viscera, and 
is then reflects upon the parictcs of the containing cavity. If the 
cavity contain only a single viseus, the consideration of the serous 
membrane is extremely simple. Bat in the abdomen, where there 
are a number of viscera, the serons membrane passes from one to the 
other until it has invested the whole, before it is reflected on the 
parietes. Hence its reflexions are a little more complicated. 

In tracing the reflexions of the peritoneum in the middle line, we 
commence with the diaphragm, which is lined by two layers, one 
from the parietes in front, anterior, and one from the parietes behind, 
posterior. These two layers of the same membrane, at the posterior 
part of the diaphragm, deseeud to the upper surface of the liver, 
forming the coronary and lateral ligaments of the liver. They then 
surround the liver, one going in front, the other behind that visens, 
and, meeting at its under surface, pass to the stomach, forming the 
lesser omentum. They then, in the same manner, surround the 
stomach, and, meeting at its lower border, descend for some distance 
in front of the intestines, and return to the transverse colon, forming 
the great omentum; they then surround the transverse colon, and pass 
directly backwards to the vertebral column, forming the transverse 
mesa-colon. Here the two layers separate; the posterior ascends in 
front of the pancreas and aorta, and returns to the posterior part of 
the diaphragm, where it becomes the posterior layer with which we 
commenced. The anterior descends, invests all the small intestines, 
and returning to the vertebral column, forms the mesentery. It then 
descends into the pelvis in front of the rectum, which it. holds in its 
place by means of a fold called mcso-rectim, forms a pouch, the recto¬ 
vesical fold, between the rectum and bladder, ascends upon the 
posterior surface of the bladder, forming its false ligaments, and 
returns upon the anterior parietes of the abdomen to the diaphragm, 
whence we first traced it. 

In the female, after descending into the pelvis in front of the 
rectum, it is reflected upon the posterior surface of the vagina and 
uterus. It then descends on the anterior surface of the uterus, and 
forms at either side the broad ligaments of that organ. From the 
uterus it ascends upon the posterior surface of the bladder and 
anterior parietes of the abdomen, and is continued, as in the male, to 
the diaphragm. 

In this way the continuity of the peritoneum, as a whole, is dis¬ 
tinctly shewn, and it matters not where the examination commence 
or where it terminate, still the same continuity of surface will be 
discernible throughout. If we trace it from side to side of the 
abdomen, we may commence at the umbilicus; we then follow it 
outwards, lining the inner side of the parietes to the ascending colon; 
it surrounds that intestine; it then surrounds the small intestine, 
and, returning on itself, forms the mesentery. It then invests the 
descending colon, and reaches the parietes on the opposite side of the 



560 


PERITONEUM.—DUPLICATE RES. 


abdomen, whence it may be traced to the exact point from which we 
started. 

The viscera, which are thus shewn to be invested by 'the peritoneum 
in its course from above downwards, arc the— 

Liver, Transverse colon, 

Stomach, Small intestines, 

Pelvic viscera. 


Fig. ISO* 



* The reflexions of the peritoneum. D. The diaphragm. S. The stomach- 
C. The transverse colon. D. The transverse duodenum. P. The pancreas. 

1. The small intestines. R. The rectum. B. The urinary bladder. 1. The 
anterior layer of the peritoneum, lining the under surface of the diaphragm. 

2. The posterior layer. 3. The coronary ligament, formed by the passage of 
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The folds, formed between these and between the diaphragm and 
the liver, arc— , 

(Diaphragm.) 

Broad, coronary, and lateral ligaments. 

(Liver.) 

Lesser omentum. 

(Stomach.) 

Greater omentum. 

(Transverse colon.) 

Transverse meso-colon. 

Mesentery, 

Meso-rectuin, 

Recto-vesical fold. 

False ligaments of the bladder. 

And in the female, the— 

Broad ligaments of the uterus. 

The ligaments of the liver will be described with that organ. 

The Lesser omentum (gastro-hepatic) is the duplicaturc which 
passes between the liver and the upper border of the stomach. Jt is 
extremely thin, excepting at its right border, where it is free, and 
contains between its layers, the— 

Hepatic artery, Portal vein, 

Ductus communis choledochus. Lymphatics, 

Hepatic plexus of nerves. 

These structures are enclosed in a loose areolar tissue, called 
G/isson's capsule* The. relative position of the three vessels is, the 
artery to the left, the duct to the right, and the vein belwcen and 
behind. 

If the finger be introduced behind this right border of the lesser 
omentum, it will be situated in nil opening called the foramen of 
Winsloi r.f In front of the linger will lie the right border of the 

these two layers to the posterior border of the liver. 4. The lesser omentum; 
the two layers passing from the under surface of the liver to the lesser curve 
of the stomach. 5. The two layers meeting at the greater curve, then passing 
downwards and returning upon themselves, forming (0) the greater omentum. 
7. The transverse meso-colon. 8. The posterior layer traced upwards in front 
of 1), the transverse duodenum, and P, the pancroas, to beeomc continuous 
with the posterior layer (2). 9. The foramen of Winslow; the dotted line 
bounding this foramen inferiorly marks the course of the hepatic artery 
forwards, to enter between thodayers of the lesser omentum. 10. The mesen¬ 
tery encircling the small intestine. 11. The recto-vesical fold, formed by the 
descending anterior layer. 12. The anterior layer traced upwards upon the 
Internal surface of the abdominal parxetes to the layer (1), with which the 
examination commenced. 

* Francis Glisson, Professor of Medicine in the University of Cambridge, 
llis work, “ De Anatomia Hepatis,” was published in 1054. 

t Jacob Benignus Winslow : his “ Exposition Anatomique de la Structure 
du Corps Humain” was published in Paris in 1732. 
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lesser omentum ; behind it Hie diaphragm, covered by the ascending 
or posterior layer of the peritoneum; be/ojo, the hepatic artery, 
curving forwards from thecceliac axis; and above, tholohus Spigclii. 
These, therefore, are the boundaries of the foramen of If'inslow, which 
is nothing more than a constriction of the general cavity of the 
peritoneum at this point, arising out of the necessity for the hepatic 
and gastric arteries to pass forwards from the cceliac axis to reach 
their respective viscera. 

If air he blown through the foramen of Winslow, it will descend 
behind the lesser omentum and stomach to the space between the 
descending and aseending pair of layers, forming the great omentum. 
This is sometimes called the lcs3er cavity of the peritoneum, and that 
external to the foramen the greater cavity; in which case the 
foramen is considered as tin; means of communication between the 
two. There is a great objection to this division, as it might load the 
inexperienced to believe that there were really two cavities. There is 
but one only, the foramen of Winslow being merely a constriction of 
that one, to facilitate the communication between the nutrient 
arteries and the viscera of the upper part of the abdomen. 

The Great omentum (gastro-eolie) consists of four layers of 
peritoneum, the two which descend from the stomach, and the same 
two, returning upon themselves to the transverse colon. A quantity 
of adipose substance is deposited around tire vessels which ramify 
through its structure. It would appear to perform a double function 
in the economy:—1st. Protecting the intestines from cold; and, 
2ndly. Facilitating the movement of the intestines upon each other 
during their vermicular action. 

The Transverse meso-eolon (pecrof, middle, being attached to the 
middle of the cylinder of the intestine) is the medium of connection 
between the transverse colon and the posterior wall of the abdomen. 
It affords to the nutrient arteries a passage to reach the intestine, 
and encloses between its layers, at the posterior part, the transverse 
portion of the duodenum. It also forms a transverse septum across 
the abdominal cavity. 

The Mesentery (piaov tvrtpov, being connected to the middle of 
the cylinder of the small intestine) is the medium of connection 
between the small intestines and the posterior wall of the abdomen. 
It is oblique in its direction, being attached to the posterior wall, 
from the left side of the second lumbar vertebra to the right iliac 
fossa. It retains the small intestines in their places, and gives passage 
to the mesenteric arteries, veins, nerves, and lymphatics. 

The Meso-reclum, in like manner, retails the rectum in connection 
with the front of the sacrum. Besides this, there are some minor 
folds in the pelvis, as the recto-vesical fold, the false ligaments of the 
bladder, and the broad ligaments of the uterus. 

The Appendices epiploicce are small irregular pouches of the perito¬ 
neum, filled with fat, and situated like fringes upon the large intestine. 

Three other dnplicatures of the peritoneum are situated in the sides 
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of the abdomen; they are, the. gastro-phrenic ligament, the gastro- 
splcnic omentum, the ascending and descending mcso-colon. The 
gaatro-pbremc •ligament is a small duplicature of the, peritoneum, 
which descends from the diaphragm to the extremity of the oesophagus, 
and lesser curve of the stomach. The. gastro-splenic omentum is the 
dnplicature. which connects the spleen to the stomach. The ascending 
mean-colon is the fold which connects the upper part of the ascending 
colon with the posterior wall of the abdomen; and the descending 
meso-co/on, that which retains the sigmoid flexure in connection with 
the abdominal wall. 

Structure of Serous Membrane .—Serous membrane consists of two 
layers, an external or areolo-fibrous layer, and an internal layer or 
epithelium. The areolo-fibrous layer upon its outer surface is rough 
and vascular, and adherent to surrounding structures; but on its 
inner or free surface is dense and smooth, and deficient of vessels. 
The smooth and brilliant surface of serous membrane is due to a 
distinct epithelium, composed of lamina' of (tells, and flattened poly* 
hedral scales with central nuclei, like the epidermis and epithelium of 
mucous membrane, llenle has also observed this structure, which 
may be demonstrated with a good microscope, on the surface, of all 
the serous membranes of the body, upon the surface of the lining 
membrane of arteries and veins, and on synovial membranes. 

The general characters of a serous membrane are its resemblance to 
a shut sac, and its secretion of a peculiar fluid, resembling the scrum 
of the blood; but the farmer of these characters is not absolutely 
essential to the. identity of a serous membrane; for, as we have shewn 
above, the peritoneum in the female is perforated by the extremities 
of the Fallopian tubes; while, in some aquatic reptiles there is a direct 
communication between its cavity and the medium in which they live. 

From the variable nature of the secretion of these membranes, they 
have been divided into two classes, the true serous membranes, viz. 
the arachnoid, pericardium, pleura 1 , peritoneum, and tunica; vaginales, 
which pour out a secretion containing but a small portion of albumen; 
and the synovial membranes and bursa;, which secrete a fluid con¬ 
taining a larger quantity of albumen. 

ALIMENTARY CANAL. 

The Alimentary canal is a musculo-mcmbranous tube, extending 
from the mouth to the anus. It is variously named in the different 
parts of its course; hence it is divided into, the 

Mouth, f Duodenum, 

Pharynx, Small intestine < Jejunum, 

(Esophagus, [ileum. 

Stomach, f Caecum, 

Large intestine < Colon, 

[Rectum. 
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The Mouth is the irregular cavity which contains the organs of 
taste and the principal instruments of mastication. It is bounded, 
in front, by the lips; on either side, by the internal surface of the 
checks; above, by the hard palate and teeth of the upper jaw; below, 
by the tongne, by the mucous membrane stretched between the arch 
of the lower jaw and the under surface of the tongue, and by the teeth 
of the inferior maxilla ; and, behind, by the soft palate and fauces. 

The Lips are two fleshy folds formed externally by common integu¬ 
ment and internally by mucous membrane, and containing between 
these two layers the muscles of the lips, a quantity of fat, and 
numerous small labial glands. They are attached to the surface of 
the upper and lower jaw, and each lip is connected to the gum in the 
middle line by a fold of mucous membrane, the f ran am labii superions 
and frtcmnn labii infer ions, the former being the larger of the two. 

The Cheeks (buccie) are continuous on either hand with the lips, 
and form the sides of the face; they are composed of integument, a 
large quantity of fat, muscles, mucous membrane, and buccal glands. 

The mucous membrane lining the cheeks is reflected above and 
belot^ upon the sides of the jaws, and is attached posteriorly to the 
anterior margin of the ramus of the lower jaw. At about its middle, 
opposite the second molar tooth of the upper jaw, is a papilla, upon 
which may be observed a small opening, the aperture of the duet of 
the parotid gland. 

The Hard palate is a dense structure, composed of mucous mem¬ 
brane, palatal glands, fibrous tissue, vessels, and nerves, and firmly 
connected to the palate processes of the superior maxillary and palate 
bones. It is bounded in front and on each side by the alveolar pro¬ 
cesses and gums, and is continuous behind with the soft palate. 
Along (he middle line it is marked hy an elevated raphe, and presents 
upon each side of the raphe a number of trausverse ridges and grooves. 
Near its anterior extremity, and immediately behind the middle 
incisor teeth, is a papilla which corresponds with the termination of 
the naso-palatine canal, and has been supposed to be endowed with a 
peculiar sensibility. 

The (rums are coM.posed of a thick and dense mucous membrane, 
which is closely adherent to the periosteum of the alveolar processes, 
and embraces the necks of the teeth. They are remarkable for their 
hardness and insensibility ; and for their close contact, without ad¬ 
hesion, to the surface of the tooth. Prom the neck of the tooth they 
arc reflected into the alveolus, and become continuous with the peri¬ 
osteal (peridental) membrane of that cavity. 

The Tongue has been already described as an organ of sense ; it is 
invested hy mucous membrane, which is reflected from its under part 
upon the inner surface of the lower jaw, and constitutes, with the 
muscles beneath, the floor of the mouth. Upon the under surface of 
the tongue, near its anterior part, the mucous membrane forms a 
considerable fold, which is called the frsenum lingute; and on each 
side of the frtenum is a large papilla, the commencement of the duct 



SOFT PALATE.—TONSILS.—SALIVARY GLANDS. 571 

of the submaxillary gland, and several smaller openings, Ihc apertures 
of the ducts of the sublingual gland. 

The Soft palate (velum pendulum palati) is a fold of mucous mem¬ 
brane situated at the posterior part of the mouth. It is continuous, 
superiorly, with the hard palate, and is composed of mucous mem¬ 
brane, palatal glands, and muscles. Hanging from the middle of its 
inferior border is a small rounded process, the uvula; and passing 
outwards from the uvula on each side are two curved folds of the 
mucous membrane, the arches or pillars of the palate. The anterior 
pillar is continued downwards to the side of the base of the tongue, 
and is formed by the prominence of the palato-glossus muscle. The 
posterior pillar is prolonged downwards and backwards into the 
pharynx, and is formed by the convexity of the palato-pharyngeus 
muscle. These two pillars, closely united above, are separated below 
by a triangular interval or niche, in which the tonsil is lodged. 

The Tonsils (amygdala 1 ) are two glandular organs, shaped like 
almonds, and situated between the anterior and posterior pillar of the 
soft palate, on each side of the fauces. They are composed of an 
assemblage of mucous follicles, which open upon the surface pf the 
gland by about twelve apertures. Externally, they are invested by 
the pharyngeal fascia, which separates them from the superior con¬ 
strictor muscle aud internal carotid artery, and prevents an abscess 
from opening in that direction. In relation to surrounding parts, 
they correspond with the angle of the lower jaw'. 

The space included between the soft palate and the root of the 
tongue is the isthmus of the fauces. It, is bounded aboue by the soft 
palate; ou each side by the pillars of the soft palate and tonsils; aud 
below by the root of the tongue. It is the opening between the 
mouth and pharynx. 

SALIVARY GLANDS. 

Communicating with the mouth are the excretory duets of three 
pairs of salivary glands, the parotid, submaxillary, and sublingual. 

The Parotid gland, (irapa , near, owe, Hiroc, the car,) the largest 
of the three, is s tuated immediately in front d! the external ear, and 
extends superficially for a short distance over the masseter muscle, and 
deeply behind the ramus of the lower jaw. It reaches interiorly to 
below the level of the angle of the lower jaw, aud posteriorly to the 
mastoid process, slightly overlapping the insertion of the stemo-mas- 
toid muscle.. Embedded in its substance are, the external carotid 
artery, temporo-maxillary vein, and facial nerve ; emerging from its 
anterior border, the transverse facial artery and brauches of tile pes 
anserinus; and above, the temporal artery. 

The duct of the parotid gland (Stenon’s* duct) commences at the 

* Nicholas Stenon, an anatomist of great research. Ho discovered the 
parotid duct while in Paris. He was appointed Professor of Medicine in 
Copenhagen in 1672. Uis work, “ De Musculis et Glandulls Observationes,” 
was published in 1604. 
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papilla upon the internal surface of the cheek, opposite the second 
molar tooth of the upper jaw; aud, piercing the buccinator muscle, 
crosses the nmsseter to the anterior border of the gland, where it 
divides into several branches, which subdivide end ramify through its 
structure, to terminate in the small ciccal pouches of which the gland 
is composed. A small branch is generally given off from the duct 
while crossing the masseter muscle, which forms, by its ramifications 
and terminal dilatations, a small glandular appendage, the soma 
parolidis. Stcnon’s duct is remarkably dense and of considerable 
thickness, while the area of its canal is extremely small. 

The Siihma.ri.Uari/ gland is situated in the posterior angle of the 
subinaxillary triangle of the neck. It rests upon the hyo-glossus, 
stylo-glossus, and lnylo-liyoidens muscles, and is covered in by the 
body of the lower jaw and by the deep cervical fascia. It is separated 
from the parotid gland by the stylo-maxillary ligament, and from the 
sublingual by the mylo-hyoideus muscle. Embedded among its lobules 
arc the facial artery and submaxillary ganglion. 

The excretory duct (Wharton’s) of the submaxillary gland com¬ 
mences upon the papilla, by the side of the framum lirigute, and passes 
backwards beneath the mylo-hyoideus and resting upon the genio- 
liyo-glossus aud hyo-glossus muscles, to the middle of the gland, where 
it divides into numerous branches, which ramify through the struc¬ 
ture of the gland, and terminate by ciccal extremities. It lies in its 
course against the mucous membrane Conning the floor of the mouth, 
and causes a prominence of that membrane. 

The Sublingual is an elongated and flattened gland, situated beneath 
the mucous membrane of the floor of the mouth, on each side of the 
frienum linguae. It is in relation, above, with the mucous membrane; 
in front , with the depression by Hie side of the symphysis of the 
lower jaw; externally, with the mylo-hyoideus muscle; and, internalty, 
with the hypoglossal nerve and genio-hyo-glossus muscle. 

It pours its secretion into the mouth by from seven to twenty 
small ducts, which open by small apertures on each side of the framum 
lingum. 

Structure. —The salivary are conglomerate glands, consisting of 
lobes, which are made up of polyhedral lobules, and these of smaller 
lobules. 

The smallest lobule is apparently composed of granules, which are 
minute ciccal pouches, formed by the dilatation of the extreme ramifi¬ 
cations of the ducts. These minute ducts unite to formjobular ducts, 
and the lobular ducts constitute by their union a single excretory dnel. 
The cieeal pouelies are connected by areolo-fibrous tissue, so as to form 
a minute lobule; the lobules are held together by a more condensed 
areolar layer; and the larger lobes are enveloped by a dense ureolo- 
fibrous capsule, which is firmly attached to the deep cervical fascia. 
The submaxillary and sublingual glands are looser in structure and 
their lobules are larger than those of the parotid gland. 

Vessels and Nerves. —The parotid gland is abundantly supplied with 



PHARYNX.—POSTERIOR NARES. 


573 


arteries by the external carotid; the subraaxillary by the facial and 
lingual; and the sublingual by the sublingual and submental branches 
of the lingual obtery. , 

The Nerves of the parotid gland are derived from the auriculo¬ 
temporal branch of the inferior maxillary, from the auricularis mag- 
uus, and from the nervi molles accompanying the external carotid 
artery. The submaxillary gland is supplied by the branches of the 
submaxillary ganglion, sympathetic, and by filaments from the mylo- 
hyoidean nerve; and the sublingual by filaments from the submaxillary 
ganglion and gustatory nerve. 

PHARYNX. 

The pharynx (0dpvy£, the throat) is a musculo-mcmbranous sac, 
situated upon the cervical portion of the vertebral column, and extend¬ 
ing from the bas<5 of the skull to a 
point corresponding with the cricoid 
cartilage in front, and the fifth cer¬ 
vical vertebra behind. It is com¬ 
posed of mucous membrane, muscles, 
vessels, and nerves, and is invested 
by a strong fascia, situated between 
the mucous membrane and muscles, 
which serves to connect it with the 
basilar process of the occipital bone 
and with the petrous portions of the 
temporal bones. Upon its anterior 
part it is incomplete, and has open¬ 
ing into it seven foramina, viz.— 

Posterior narcs, two, 

Eustachian tubes, two, 

Mouth, 

Larynx, 

(Esophagus. 

The Posterior napes are the two 
large openings at the upper and 
front pari of the pharynx. On each 
side of these openings, and slightly above the posterior termination of 
the inferior turbinated bone, is the irregular depression in the mucous 
membrane, marking the entrance of the Eustachian tube. Beneath 

* The pharynx laid open from behind. 1. A section carried transversely 
through the base ol' the skull. 2, 2. The walls of the pharynx drawn to each 
side. 3, 3. The posterior nares, separated by the vomer. 4. The extremity 
of the Eustachian tube of one side. 5. The soft palate. G. The posterior 
pillar of the soft palate. 7. Its anterior pillar; the tonsil is seen in the niche 
between the two pillars. 8. The root of the tongue, partly concealed by the 
uvula. 9. The epiglottis, overhanging (10) the cordifonn opening of the 
lurynx. 11. The posterior part of the larynx. 12. The opening into the 
oesophagus. 13. The external surface of the oesophagus. 14. The trachea. 


Fig. 1S7.* 
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papilla upon tin! internal surface of the chock, opposite the second 
molar tooth of the upper jaw; and, piercing the buccinator muscle, 
crosses the massetcr to the anterior border of the gland, where it 
divides into several branches, which subdivide and ramify through its 
structure, to terminate in the small ctecal pouches of which the gland 
is composed. A small branch is generally given off from the duct 
while crossing the nmsseter muscle, which forms, by its ramifications 
and terminal dilatations, a small glandular appendage, the soda 
juirolidis. Rtenou’s duct is remarkably dense and of considerable 
thickness, while the area of its camd is extremely small. 

The Sub maxillary gland is situated in the posterior angle of the 
submaxillary triangle of the neck. It rests upon the hyo-glossus, 
stvlo-glossus, and mylo-hyoidens muscles, and is covered in by the 
body of the lower jaw and by the deep cervical fascia. It is separated 
from the parotid gland by the stylo-maxillary ligament, and from the 
sublingual by flic mylo-hyoideus muscle. Embedded among its lobules 
are flic facial artery aud submaxillary ganglion. 

The excretory duet (Wharton’s) of the submaxillary gland com¬ 
mences upon the papilla, by the. side of the framum linguae, and passes 
backwards beneath the mvlo-hyoidcus and resting upon the genio- 
hyo-glossus and hyo-glossus muscles, to the middle of the gland, where 
it divides into numerous branches, which ramify through the struc¬ 
ture of the: gland, and terminate by ciecal extremities. It lies in its 
course against the mucous membrane forming the floor of the mouth, 
and causes a prominence of that membrane. 

The. Sublingual is au elongated aud flattened gland, situated beneath 
the mucous membrane of the floor of the mouth, on each side of the 
framum lingutc. It is in relation, above, with the mucous membrane; 
in front, with the depression by the side of the symphysis of the 
lower jaw; externally, with the mylo-hyoideus muscle; aud, internally, 
with the hypoglossal nerve and gcnio-hyo-glossus muscle. 

It pours its secretion into the mouth by from seven to twenty 
small duets, which open by small apertures on each side of the framum 
linguse. 

Structure .—The salivary arc conglomerate glands, consisting of 
lobes, which are made up of polyhedral lobules, and these of smaller 
lobules. 

The smallest lobule is apparently composed of granules, which are 
minute csceal pouches, formed by the dilatation of the extreme ramifi¬ 
cations of the ducts. These minute ducts unite to form.lobular ducts, 
and the lobular ducts constitute by their union a single excretory duct. 
The ctecal pouches are connected by areolo-fibrous tissue, so as to form 
a minute lobule; the lobules are held together by a more condensed 
areolar layer; and the larger lobes are enveloped by a dense areolo- 
fibrous capsule, which is firmly attached to the deep cervical fascia. 
The submaxillary aud sublingual glands are looser in structure and 
their lobules are larger than those of the parotid gland. 

Vessels and Nerves .—The parotid gland is abundantly supplied with 
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arteries by the external carotid; the submaxillary by tlic facial and 
lingual; and the sublingual by the sublingual aud submental branches 
of the lingual artery. 

The Nerves of the. parotid gland are derived from the auriculo¬ 
temporal branch of the inferior maxillary, from the auricularis mag- 
lius, and from the nervi molles accompanying the external carotid 
artery. The submaxillary gland is supplied by the. branches of tin*, 
submaxillary ganglion, sympathetic, and by filaments from the mylo- 
hyoidean nerve; and the sublingual by filaments from the submaxillary 
ganglion and gustatory nerve. 


PHARYNX. 

The pharynx ((papvyZ, the throat) is a museulo-membranous sae, 
situated upon the cervical portion of the vertebral column, and extend¬ 


ing from the bns<5 of the skull to a 
point corresponding with the cricoid 
cartilage in front, and the fifth cer¬ 
vical vertebra behind. It is com¬ 
posed of mucous membrane, muscles, 
vessels, and nerves, and is invested 
bv a strong fascia, situat ed between 
the mucous membrane and muscles, 
which serves to eouuect it with the 
basilar process of the occipital bone 
and with the petrous portions of the 
temporal bones. Upon its anterior 
paid it is incomplete, and has open¬ 
ing into it seven foramina, viz.— 

Posterior narcs, two, 
Eustaehiau tubes, two, 
Mouth, 

Larynx, 

(Esophagus. 

The Posterior najres are the two 
large opeuiugs at the upper and 
front part of the pharynx. Oil each 
side of these openings, and slightly 
the inferior turbinated bone, is the i 
membrane, marking the entrance 


Fig. 1st* 



•above the posterior termination of 
negular depression in the mucous 
f the Eustachian tithe . Beneath 


* The pharynx laid open from behind. 1. A section carried transversely 
through the base of the skull. 2,2. The walls of the pharynx drawn to each 
side. 3,3. The posterior narcs, separated by the vomer. 4. The extremity 
of the Eustachian tube of one side. 5. The soft palate. (». The posterior 
pillar of the soft palate. 7. Its anterior pillar; the tonsil is seen in the niche 
between the two pillars. 8. The root of the tongue, partly concealed by the 
uvula. D. The epiglottis, overhanging (10) the cordifortn opening of the 
larynx. 11. The posterior part of the larynx. 12. The opening into the 
oesophagus. 13. The external surface of the (esophagus. 14. The trachea. 
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the posterior nares is the large opening into the mouth , partly veiled 
by the soft palate; and, beneath the root of the tongue, the cordiform 
opening of the larynx. The vesophayeal opening is the lower con¬ 
stricted portion of the pharynx. 

(Esophagus .—The (esophagus (ohiv, to bear, (fraysir, to eat) is a 
slightly flex nous canal, inclining to the left in the neck, to the right in 
the upper part of the thorax,* and again to the left in its course 
through the posterior mediastinum; it commences at the termination 
of the pharynx, opposite the lower border of the cricoid cartilage and 
tifth cervical vertebra, and descends the neck behind aud rather to the 
left of the trachea. It then passes behind the arch of the aorta, and 
along the posterior mediastinum, lying in front of tin; thoracic aorta, 
to the (esophageal opening in the diaphragm, where it enters the 
abdomen, and terminates at the cardiac orifice of the stomach opposite 
the ninth or tenth dorsal vertebra. The (esophagus is flattened and 
narrow in the cervical region, and cylindrical in the rest of its course; 
its largest diameter is met with near the lower part of its course. 

THE STOMACH. 

The stomach is an expansion of the alimentary canal, situated in 
the left hypochondriac and epigastric regions, and, for a small extent, 
in the right hypochondriac region. It is directed somewhat obliquely 
from above downwards, from left to right, and from behind forwards : 
and in the female, where the injurious system of tight-lacing has been 
pursued, is longer than in the male. On account of the peculiarity 
of its form, it is divided into a yreater or splenic, and a lesser w pyloric , 
end; a lesser curvature above, and a yreater curvature below; an 
anterior and a posterior surface a cardiac orifice , and & pyloric orifice. 
The great end is not only of lgrge size, hut expands beyond the point 
of entrance of the (esophagus, aud is embraced by the concave surface 
of 1 lie spleen. The pylorus is the small and contracted extremity of 
the organ; it is situated on a plane anterior and inferior to the cardiac 
orifice, and lies in contact with the under surface of the liver, often 
reaching to the gall-bladder. Near the lessor end of the stomach is a 
small dilatation which was called by AVillis the antrum of the pylorus. 
The two curvatures give attachment to the peritoneum; the upper 
curve to the lesser omentum, and the lower to the greater omentum. 
The anterior surface looks upwards and forwards, and is in relation 
with the diaphragm, (which separates it from the viscera of the thorax 
and from the six lower ribs,) with the left lobe of tin* liver, aud in the 
epigastric region with the abdominal parietes. The posterior surface 
looks downwards and backwards, and is in relation witli the diaphragm, 
tin; pancreas, the third portion of the duodenum, the transverse meso¬ 
colon, the left kidney, and left supra-rcnal capsule; this surface forms 

* Cruvcilhicr remarks that this inflexion explains the obstruction which a 
bougie sometimes meets with, in its passage along the oesophagus, opposite the 
first rib. 



THE DUODENUM. 


575 


the anterior boundary of that cul-dc-sac of the peritoneum which is 
situated behind the lesser omentum and extends into the greater 
omentum. In * state of distention, as after a meal, the anterior sur¬ 
face becomes superior, and the greater curvature is directed forwards 
aguiust the abdominal parietes. 

SMALL INTESTINES. 

The small intestine is about twenty or twenty-five feet in length, 
and is divisible into three portions, duodenum, jejuni'm, and Hearn. 

The J)uodemnit (called OuiSticaddKTvXov by llerophilus) is some¬ 
what larger than the rest of the small intestines, and has received its 
name from being about equal in length to the breadth of twelve lingers 
(eight or ten inches). Commencing at the pylorus, it ascends obliquely 

Fig. 1H8* 



* A. vertical and longitudinal section of tlie stomach and duodenum, made 
in such a direction as to include tlie two orifices of the stomach. 1. The 
(esophagus; upon its internal surface the plicated arrangement of the cuti- 
cular epithelium is shewn. 2. The cardiac orifice of the stomach, around 
which the fringed border of the cutieular epithelium is seen. 3. The great 
end of the stomach. 4. Its lesser or pyloric end. 5. The lesser curve. 6. The 
greater curve. 7. The dilatation at the lesser end of the stomach, which has 
received from Willis the name of antrum of the pylorus. This may he 
regarded as the rudiment of a second stomach. 8. The ruga) of the stomach 
formed by the mucous membrane: their longitudinal direction is shewn. 

The pylorus. 10. The oblique portion of the duodenum. 11. The descend¬ 
ing portion. 12. The pancreatic duct and the ductus communis cholcdochus 
close to their termination. 13. The papilla upon which the duets open. 
14. The transverse portion of the duodenum. 15. The commencement of 
the jejunum. In the interior of the duodenum and jejunum, the valvulte 
conniventes are seen. 
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backwards to the under surface of the liver; it next descends perpen¬ 
dicularly in front of the right kidney, and then passes nearly trans¬ 
versely across the third lumbar vertebra; terminating in the jejunum 
on the left side of the second lumbar vertebra, where it is crossed by 
the superior mesenteric artery and vein. The first or oblique portion 
of its course, between two and three inches in length, is completely 
enclosed by the peritoneum : it is in relation, above with the liver and 
neck of the. gall-bladder; in front with the great omentum and abdo¬ 
minal parietes; and behind with the right border of the lesser 
omentum and its vessels. The second or perpendicular portion is 
situated altogether behind the peritoneum; it is in relation by its 
anterior surface with the commencement of the arch of the colon ; by 
its posterior surface with the concave margin of the right kidney, the 
inferior vena cava, and tin; ductus communis cholcdochus; by its 
right border with the ascending colon; and by its left, border with 
the pancreas. The ductus communis cholcdochus and pancreatic duet 
open into the internal and posterior side ol‘ the perpendicular portion, 
a little bclow r its middle. The third or transverse portion of tin: 
duodenum lies between the diverging layers of the transverse meso¬ 
colon, with which and with the stomach it is in relation in front; 
above , it is in eontaet with the lower border of the pancreas, tin* supe¬ 
rior mesenteric artery and vein being interposed; and, behind , it rests 
upon the inferior vena cava and aorta. 

The Jejunum fjejuuus, empty) is named from being generally found 
empty. It forms the upper two-fifths of the small intestine; com¬ 
mencing at the duodenum on the left side of the second lumbar ver¬ 
tebra, and terminating in the. ileum. It is thicker to the touch than 
the rest of the intestine, and has a pinkish tiugo from containing more 
mucous membrane than the ileum. 

The Ileum (u\uv, to twist, to convolute) includes the remaining 
threc-lifths of the small intestine. It is somewhat smaller in calibre, 
thinner in texture, and paler than the jejuuuin; hut there is no mark 
by which to distinguish the termination of the one or Urn commence¬ 
ment of the other. It terminates in the right iliac fossa, by opening 
at an obtuse angle iuto the colon. 

The jejunum and ileum are surrounded, above and at the sides, by 
the colon; in front, they are in relation with the omentum and abdo¬ 
minal parietes; they fire retained in their position by the mesentery, 
which connects them with the posterior wall of the. abdomen; and 
below they descend into the cavity of the pelvis. At about the lower 
third of the ileum a pouch-like process or diverticulum of the intestine 
is occasionally seen. This is a vestige of embryonic structure, and is 
formed by the obliteration of the vitelline duct at a short distance 
from the cylinder of the intestine. 

LARGE INTESTINE. 

The large intestine, about live feet in length, is sacculated in appear¬ 
ance, and is divided into the ctecum, colon , and rectum. 
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The Crecum (crocus, blind) is the blind pouch, or cul-de-sac, at the 
commencement of the large intestine. It is situated in the right iliac 
fossa, and is retained in its place; by the peritoneum which passes over 
its anterior surface; its posterior surface is connected by loose areolar 
tissue with the iliac fascia. Attached to its extremity is the appendix 
vermiformis, a long worm-shaped tube, the rudiment of the lengthened 
crocum found in all mamrniferous animals except man and the higher 
quadrumana. The appendix varies in length from one to five or six 
inches; it is about equal in diameter to a goose-quill, and is connected 
with the posterior and left aspect of 
the crocum near the extremity of 
the ileum. It is usually more or 
less coiled upon itself, and retained 
in that coil by a falciform dupli- 
cature of peritoneum. Its canal is 
extremely small, and the orifice by 
whicli it opens into the crocum not 
unfrcqucntly provided with an in¬ 
complete valve. Occasionally the 
peritoneum invests the crocum so 
completely as to constitute a meso- 
crocutn, which permits of an unusual 
degree of movement in this por¬ 
tion of the intestine, and serves to 
explain the occurrence of hernia of 
the crocum upon the right side. The 
crocum is the most dilated portion 
of the large intestine. 

The Colon is divided into ascend- 
ing y transverse , and descending . 

The ascending colon passes upwards 
from the right iliac fossa, through 
the right lumbar region, to the 
under surface of the liver. It then bends inwards (hepatic flexure) 
and crosses the upper part of the umbilical region under the name of 
transverse colon; and, on the left sidi; (splenic flexure), descends 
(i descending colon) through the left lumbar region to the left iliac 
fossa, where it makes a remarkable curve upon itself, which is called 
the sigmoid flexure. 

The ascending colon, the most dilated portion of the large intestine, 
next to the crocum, is retained in its position in the abdomen cither 
by the peritoneum passing simply in front of it or by a narrow incso- 

* The caecum, shewing its appendix, the entrance of the ileum, and the 
ileo-ca;cal valve. 1. The caecum. 2. The commencement of the colon. 3. The 
ileum. 4. The aperture of entrance of the ileum into the caecum, ft, ft. The 
ileo-caecal valve. 6. The aperture of the appendix vermiformis cteei. 7. The 
appendix vermiformis. 8, 8. Sacculi of the colon, separated Ky valvular 
septa. 9. The falciform freenum of the appendix vermiformis. 

P P 


Fig. 189 * 
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colon. It is in relation in front with the small intestine and abdo¬ 
minal parictcs; behind with the quadratus luniborum muscle and 
right kidney; internally with the small intestine and the perpendicular 
portion ol'the duodenum; and by its upper extremity with ihe under 
surface, of the liver and gall-bladder. The transverse colon , the longest 
portion of the large, intestine, forms a curve across the cavity of the 
abdomen, the convexity of which looks forwards and sometimes down¬ 
wards. It is in relation, by its upper surface , with the liver, gall¬ 
bladder, stomach, and lower extremity of the spleen; by its lower 
surface , with the small intestine; by its anterior surface , with the 
anterior layers of the great omentum and the abdominal parictcs ; 
and, by its posterior surface, with the transverse meso-colon. The 
descending colon is smaller in calibre, and is situated more deeply 
than the ascending colon. Jts relations are precisely similar. The 
sigmoid flexure is the. narrowest part of tin; colon ; it curves in the 
first place upwards and then downwards, and to one or the other side, 
and is retained in its place by a meso-colon. It is in relation, in front, 
with the small intestine and abdominal parictcs; behind, with the 
iliac fossa, and, on either side, with the small intestine. 

The liectum, the termination of the large intestine, is seven or eight 
inches in length. It lias received its name, not so much from the 
direction of its course, as from the straightness of its form in com¬ 
parison with the colon. It descends, from opposite the left sacro¬ 
iliac symphysis, in front of the sacrum, forming a gentle curve to the 
right side, and then returning to the middle Hue; near the extremity 
of the coccyx it curves backwards to terminate at the anus at about au 
inch in front of the apex of that bone. The rectum, therefore, forms 
a double flexure in its course, the one being directed from side to side, 
the other from before backwards, it is smaller in calibre at its upper 
part than the sigmoid flexure, but becomes gradually larger as it 
descends, and its lower extremity, previously to its termination at the. 
anus, forms a dilatation of considerable but variable magnitude. 

With reference to its relations, the rectum is divided into three 
portions; the first, including half its leugth, extends to about the 
middle of the sacrum, is completely surrounded by peritoneum, and 
connected to the sacrum by means of the meso-rectum. It is in re¬ 
lation, above, with the left saero-iliac symphysis; and, below, with 
the branches of the intcrrfhl iliac artery, and with the sacral plexus of 
nerves ; one or two convolutions of the small intestine are interposed 
between the front of the rectum and the bladder, in the male; and 
between the rectum and the uterus with its appendages, in the female. 
The second portion, about three inches in length, is closely attached 
to the surface of the sacrum, and covered by peritoneum only in front; 
it is in relation by its lower part with the base of the bladder, vesicuhe 
seminales, and prostate gland, and in the female with the vagina. The 
third portion curves backwards from opposite the prostate gland to 
terminate at the anus; it is embraced by the levatores ani, and is. about 
one inch and a half in length. It is separated from the membranous 
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portion of the urethra by a triangular space; in the female this space 
intervenes between the vagina and the rectum, and constitutes by its 
base the perineum. 

The Anus is situated at a little more than au inch in front of the 
extremity of the coccyx. The integument around it. is covered with 
hairs, and is thrown into numerous radiated plaits which arc obliterated 
during the passage of faeces. The margin of the anus is provided with 
an abundance of sebipnrous glands, and the. epiderrna may be seen 
terminating by a fringed and scalloped border, at a few lines above the 
extremity of the opening. 

STRUCTURE OF THE INTESTINAL CANAL. 

The pharynx has three coats ; a mucous coat, a fibrous coat derived 
from the pharyngeal fascia, and a muscular layer. The. (esophagus 
has three coats, the mucous, cellular, and muscular. Tim stomach 
and intestines have four, mucous, cellular, muscular, and an external 
scrons investment, derived from the peritoneum. 

Mucous Coat. —The mucous membrane of the. mouth iuvesfs the 
whole internal surface of that cavity, and is reflected along the parotid, 
submaxillary, and sublingual ducts, into the corresponding glands. It 
terminates anteriorly upon the outer margin of the red border of the 
lips, and posteriorly is continuous with the mucous lining of the 
pharynx. The mucous membrane of the pharynx is continuous with 
the mucous lining of the. Eustachian tubes, the nares, the. mouth, and 
the larynx. In the oesophagus it is thick, and presents upon its surface 
a few minute, papilla*.; it is very loosely connected with the muscular 
coat, and disposed in longitudinal plicre. In the. stomach the mucous 
membrane is thin at the great extremity, and thicker towards the 
pyloric extremity. If is of a pinkish colour, the depth of colour being 
greater in infancy than in the adult, and hiss in old age; and being 
iucreascd under the excitement of digestion. It is, moreover, formed 
into plaits or rug<p, which are disposed for the most part, in a longi¬ 
tudinal direction. The ruga* arc most numerous towards the lesser 
end of the stomach; while around the cardiac orifice they assume a 
radiated arrangement. At the pylorus the. mucous membrane forms a 
circular or spiral fold which constitutes a part of the apparatus of the 
pyloric valve. In the lower half of the duodenum, the whole length of 
the jejunum, and the upper pari of the ileum, it forms valvular folds 
called valrnhe conniventes. which are several lines in breadth in the 
lower part of the duodenum and upper portion of the jejunum, and 
diminish gradually in size towards each extremity. These folds do 
not entirely surround the cylinder of the intestine, but extend for 
about one-half or three-fourths of its circumference. In the lower 
half of the ileum the mucous lining is without folds ; hence the thin¬ 
ness of the coats of this intestine as compared with the jejunum and 
duodenum. At the termination of the ileum in the ctecum, the 
p p 2 
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mucous membrane forms two folds, which are strengthened by the 
muscular coat, and project into the caecum. These are the ileo-civcal 
valve (valvula Bauhini). In the caecum and colon the mucous mem¬ 
brane is raised into crescentic folds, which correspond with the sharp 
edges of the sacculi; and, in the rectum, it forms three valvular folds,* 
one of which is situated near the commencement of the intestine; the 
second, extending from the side of the tube, is placed opposite the 
middle of the sacrum; and the third, which is the largest and most 
constant, projects from the anterior wall of the intestine opposite the 
base, of the bladder. Besides these folds, the membrane in the empty 
state of the intestine is thrown into longitudinal plaits, somewhat 
similar to those of the oesophagus ; these have been named the columns 
of the rectum. The mucous membrane of the rectum is connected to 
the muscular coat by a very loose, areolar tissue, as in the oesophagus. 

Structure of Mucous Membrane. —Mucous membrane is analogous 
to the cutaneous covering of the exterior of the body, and resembles 
that tissue very closely in its structure. It is composed of two 
layers, epithelium and content. 

The Epithelium is the epiderma of the mucous membrane. Through¬ 
out the pharynx and (esophagus it resembles the epiderma, both in 
appearance and character. It is continuous with the epiderma of the 
skin at the margin of the lips, and terminates by an irregular border 
at the cardiac orifice of the stomach. At the opposite extremity of 
the canal it terminates by a scalloped border just within the verge of 
the anus. In the mouth it is composed of laminin of cytoblasts, cells, 
and polyhedral scales (fig. 176). Bach cell and each scale possesses 
a central nucleus, and within the nucleus arc one or more nucleus-cor¬ 
puscles. According to Mr. Nasmyth,f the deepest lamina of the 
epithelium appears to consist of nuclei (cytoblasts) only; in the next 
the invest ing vesicle or cell is developed ; the cells by degrees enlarge 
and become flattened, and in the superficial 1 ami me arc converted into 
thin scales. The nuclei, the cells, and the scales are connected to¬ 
gether by a glutinous fluid of the consistence of jelly, which contains 
an abundance of minute opaque granules. The scales of the super¬ 
ficial layer overlap each other by their margins. During the natural 
functions of' tin; mucous membrane the superficial scales exfoliate con¬ 
tinually and give place to the deeper layers. In the upper part of the 
pharynx, near the posterior nares, and around the apertures of the 
Eustachian tubes, the epithelium is ciliated; in the pharynx and (eso¬ 
phagus it is squamous, and in the latter remarkable for its thickness. 
In the stomach and intestines the epithelial bodies are pyriform in 
shape, and have a columnar arrangement, the apices being applied to 

* Mr. Houston, “ On the Mucous Membrane of the Rectum.” Dublin 
Hospital Reports, vol. v. 

t Investigations into the structure of the Epithelium, presented to the 
medical section of the British Medical Association, in 1839, published in a 
work entitled “Three Memoirs on the Development of the Teeth and Epithe¬ 
lium,” 1841. 
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the papillary surface of the membrane, and the bases forming, by their 
approximation, the free intestinal surface. Each column is provided 
with a central nucleus and nucleus-corpuscle, which gives its middle a 
swollen appearance; and, from the transparency of its structure, the 
nucleus may be seen through the base of the column, when examined 
from the surface. Around the circular villi, the columns, from being 
placed 'perpendicularly to the surface, have a radiated arrangement. 
The columnar epithelium is produced, in the same manner as the 
laminated epithelium, in cytohiusts, cells, and columns, and the latter 
are continually thrown oft' to give place to successive layers. 

The Coriurn is analogous to the curium of the skin, and, like it, is 
the formative structure by which the epithelium is produced. Its 
surface presents several varieties of appearance when examined in dif¬ 
ferent parts of its extent. In the stomach it forms minute polyhedral 
colls (alveoli), into the floor of which the gastric follicles open, and 
upon their margins at the pyloric end of the stomach are numerous 
small flat villi. In the; small intestine it presents numerous minute, 
projecting papilla*, called villi. The villi are of two kinds, cylindrical 
and laminated and so abundant, as to give to the entire surface a 
beautiful velvety appearance.* In the large intestine the surface is 
composed of a line network of minute polyhedral cells, more numerous 
and minute than those of the stomach. The deeper layer of the corium 
is a cellulo-fibrous structure, in which the vessels and nerves ramify 
previously to their termination iu the superficial layer. 

Cellular coat. —The Cellular coat (submucous, nervous) is a 
moderately thick stratum of fibro-ccllular tissue, which serves as the 
bond of connection between the mucous and the muscular coats. It 
also serves to give support to the. mucous membrane, and affords a 
nidus to the vessels and nerves previously to their distribution to that 
membrane. It is firmly adherent to the mucous layer, but more 
loosely to the muscular coat. 

Glands .—In the loose areolar tissue connecting the mucous with 
the cellular coat, are situated the glands and follicles belonging to the 
mucous membrane: these are the— 

Pharyngeal glands, 

(Esophageal glands, 

Gastric follicles, 

Duodenal glands (Brunner's), 

Glanduhe solitaria?, 

Glandula* aggregate (Peyer’s), 

Simple follicles (Lieberkiihn’s). 

The Pharyngeal glands are situated in considerable numbers be¬ 
neath the mucous membrane of the pharynx, particularly around the 


* Krause estimates the number of villi in a square line in the upper part 
of the small intestine at fifty to ninety; and lower down, forty to seventy; 
the total for the whole length of the intestine being four millions. 
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posterior Dares. Two of these glands, of larger size than the rest, 
and tabulated in structure, occupy the margin of the opening of the 
Eustachian tube. ' 

The (Esophageal glands arc small tabulated bodies, situated in the 
snb-mucons tissue, and opening upon the surface of the oesophagus In 
a long excretory duet, which passes obliquely through the mucous 
membrane. They are chiefly found at the lower part of the tube. 

The Gastric follicles arc long tubular follicular glands, situated 
perpendicularly side by side in every part of the mucous membrane of 
the stomach. At their terminations they are dilated into small lateral 
pouches, which give them a clustered appearance. This character is 
more clearly exhibited at the pyloric than at the cardiac end of the 
stomach. They arc intended, very probably, for the secretion of the 
gastric fluid. 

The Duodenal, or Brunner's* glands, arc small flattened granular 
bodies, compared collectively by Von Bruun to a second pancreas. 
They resemble in structure the small salivary glands, so abundant 
beneath the mucous membrane of the mouth and lips; and, like them, 
they open upon the surface by minute excretory duets. They arc 
limited to the duodenum and commencement of the jejunum. 

The Solitary glands are, of two kinds, those of the small and those 
of the large intestine. The former are small circular whitish and 
slightly prominent patches, surrounded by a zone or wreath of simple 
follicles. When opened, they are seen to consist of a small flattened 
saccular cavity, containing a mucous secretion, but having no excre¬ 
tory duct. They are found iu all parts of the small intestines. 

The solitary glands of the large intestine arc most abundaut in the 
caecum and appendix oteci; they are small circular prominences, flat¬ 
tened upon the surface, and perforated in the centre by a minute 
excretory opening.' 

The Aggregate , or Beyer's\ glands , arc situated in the lower part 
of the jejunum and in the ileum, but chiefly in the lower part of the 
latter. They are collected into patches, which arc small and circular, 
and few in number, in the upper part of the bowel, and large and 
oblong or oval below, and occupy that portion of the intestine which 
is opposite the attachment of the mesentery. To the naked eye they 
present the appearance of pale disks, covered with small irregular 
Assures; but with the aid of the microscope they arts seen to be com¬ 
posed of numerous small circular patches, surrounded by simple follicles, 
like the solitary glands of the small intestine.. Each patch corresponds 
with a flattened and closed sac, situated beneath the membrane, but 
having no excretory opening, and containing a small quantity of a 
whitish pulp. The interspace between the patches is occupied by 
villi. 

* John Conrad von Brunn: “ Glandulae Duodeni seu Pancreas Secun- 
darium,” 17IS. 

f John Conrad Peyer, an anatomist of Schaffhausen, in Switzerland. His 
essay, “De Glandulis Intestinorum,” was published in 1077. 
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The Simp/e follicles , or crypts of Liebcrkiihu, are small ctccal 
pouches of the mucous layer, dispersed in immense numbers over every 
part of the mucous membrane, ami opening on the surface by round 
apertures. In the large intestine they are longer and more numerous 
than in the small. 

Muscular coat. —The muscular coat of the pharynx consists of 
five pairs of muscles, which have been already described. The mus¬ 
cular coat of the rest of f lic alimentary canal is composed of two planes 
of fibres, an external longitudinal , and an internal circular. 

The. (Esophagus is very muscular; its longitudinal fibres are con¬ 
tinuous above with the pharynx, and are attached in front to the 
vertical ridge on the posterior surface, of the cricoid cartilage; the 
uppermost circular fibres arc also attached to the cricoid cartilage. 
Below, both sets of fibres are. continued upon the stomach. 

Besides the fibres possessed by the oesophagus in common with the 
rest of the, alimcnfnry canal, two special muscles have been described 
by llyrtl under the names of Broncho-ajsophagcal and Pleuro-ceso- 
phagcal. The Jlroticho-asoj/ftageal muscle arises as a broad fasciculus 
from the posterior surface of the left bronchus, and is lost, after a 
course of two or three inches in length, among the longitudinal fibres 
of the left side of the oesophagus. The Plcuro-tesophugeal muscle 
arises from the left wail of the posterior mediastinum behind the 
commencement of the descending aorta, and curves around that vessel 
to mingle its fibres with the longitudinal fibres of the (esophagus. 

On the Stomach the longitudinal fibres are most apparent along the 
lesser curve, and the circular at the smaller end. At the pylorus the 
latter are aggregated into a thick circular ring, which, with the spiral 
fold of mucous membrane found in this situation, constitutes the 
pyloric valve. At, the great end of the stomach a new order of fibres 
are introduced, having for their object to strengthen and compress that 
extremity of the organ. They are directed more or less horizontally 
from file great end towards the lesser end, and are generally lost upon 
the sides of the stomach at about its middle; these are the oblique 
fibres. They arc most numerous at the upper part of the cul-de-sac, 
near the cardiac orifice. 

The Small intestine is provided with both layers of fibres, pretty 
equally distributed over the entire surface; the longitudinal fibres 
being best marked along the free border. At the termination of the 
ileum the circular fibres are continued into the two folds of the ileo- 
cmcal valve, while the longitudinal fibres pass onwards to the large 
intestine. In the large intestine the longitudinal fibres commence at 
the appendix vermiformis and are collected into three bands, an ante¬ 
rior, broad; and two posterior and narrower hands. These bands are 
nearly one-half shorter than the intestine, and serve to maintain the 
sacculated structure which is characteristic of the caicum and colon.* 
In the descending colon the posterior bands usually unite and form a 
single band. From this point the hands are continued downwards 
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upon the sigmoid flexure to the rectum, around which they spread out 
and form a thick and very muscular longitudinal layer. The circular 
fibres iu the cfccum and colon arc exceedingly thin ; In the rectum 
they are thicker, and near its lower extremity they are aggregated into 
the thick muscular band which is known as the internal sphincter ani. 
Between the latter and the mucous membrane are several narrow fasci¬ 
culi of longitudinal muscular fibres, somewhat more than an inch in 
length, which have been described by Horner of Philadelphia. 

Serous coat. —The pharynx and oesophagus have no covering of 
serous membrane. The alimentary canal within the abdomen has a 
serous layer, derived from the peritoneum. 

The Stomach is completely surrounded by peritoneum, excepting 
along the line of junction of the great and lesser omentum. The Jirsl 
or obliijue portion of the duodenum is also completely included by the 
serous membrane, with the exception of the points of attachment of 
the omenta. The descending portion has merely a partial covering 
on its anterior surface. The transverse portion is also behind the 
peritoneum, being situated between the two layers of the transverse 
mcso-eolon, and has but a partial covering. The rest of the small 
intestine is completely invested by it, excepting along the concave 
border to which the mesentery is attached. The caecum is ''more or 
less invested by the peritoneum, the more frequent disposition being 
that in which the intestine is surrounded for three-fourths only of its 
circumference. The ascending and the descending colon are covered 
by the serous membrane only in front. The transverse colon is in¬ 
vested completely, with the exception of the lines of attachment of the 
greater omentum and transverse incso-colon. And the sigmoid flexure 
is entirely surrounded, with the exception of the part corresponding 
with the junction of the left mcso-eolon. The upper third of the 
rectum is completely enclosed by the peritoneum; the middle third 
lias an anterior covering only, and the inferior third none whatsoever. 

Vessels and Nerves. —The Arteries of the alimentary canal, as they 
supply the tube from above downwards, are the pterygo-palatiue, 
ascending pharyngeal, superior thyroid, and inferior thyroid, in the 
neck; oesophageal, in the thorax; gastric, hepatic, Bplenic, superior and 
inferior mesenteric, in the abdomen; and inferior mesenteric, internal 
iliac, and internal pudic, in the pelvis. The veins from the abdominal 
alimentary canal unite to form the vena portae. The lymphatics and 
lacteals open into the thoracic duct. 

The Nerves of the pharynx and oesophagus are derived from the 
glosso-pharyngcal, pneumogastric, and sympathetic. The nerves of 
the stomach are the pneumogastric, and sympathetic branches from 
the solar plexus; and those of the intestinal canal are the superior and 
inferior mesenteric and hypogastric plexuses. The extremity of the 
rectum is supplied by the inferior sacral nerves from the spinal cord. 
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THE LIVER. 

The liver is a conglomerate gland of large size, appended to the 
alimentary canal, and performing the double office of separating im¬ 
purities from the venous blood of the chylo-poietic viscera previously 
to its return into the general venous circulation, and of secreting a 
fluid necessary to ehylification, the bile. It is the largest organ in 
the body, weighing about four pounds, and measuring through its 
longest diameter about twelve inches. It is situated in the right 
hypochondriac region, and extends across the epigastrium into the left 
hypochondrium, frequently reaching, by its left extremity, the upper 
end of the spleen. It is placed obliquely in the abdomen; its convex 
surface looking upwards and forwards, ami the concave downwards and 
backwards. The anterior border is sharp and free, and marked by a 
deep notch, and the posterior rounded and broad. It is in relation, 
superiorly and posteriorly, with the diaphragm; and interiorly, with 
the stomach, ascending portion of the duodenum, transverse colon, 
right supra-rcnal capsule, and right kidney; and corresponds, by its 
free border, with the lower margin of the ribs. 

Ligaments .—The liver is retained in its place by five ligaments ; 
four of which are duplicaturcs of the peritoneum, and are situated on 
the convex surface of the organ; the fifth is a fibrous cord which 


Fig. 190* 



* The upper surface of the liver. 1. The right lobe. 2. The left lobe. 
3. The anterior or free border. 4. The posterior or rounded border, ft. The 
broad ligament. G. The round ligament. 7, 7. The two lateral ligaments. 
8. The space left uncovered by the peritoneum, and surrounded by the 
coronary ligament. 9. The inferior vena cava. 10. The point of the lobus 
Spigelii. 3. The fundus of the gall-bladder seen projecting beyond the 
anterior border of the right lobe. 
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passes through a fissure in its under surface, from the umbilicus to 
the inferior vena cava. They arc the— 

Longitudinal, Coronary,' 

Two lateral, Round. 

The Longitudinal ligament (broad, ligamentum suspensorium 
licpatis) is an antero-postcrior fold of peritoneum, extending from 
the notch on the anterior margin of the liver to its posterior border. 
Between its two layers, in the anterior and free margin, is the round 
ligament. 

The Lateral ligaments arc formed by the two layers of peritoneum, 
which pass from the under surface of the diaphragm to the posterior 
border of the liver : they correspond with its lateral lobes. 

The Coronary ligament is formed by the separation of the two 
layers forming the lateral ligaments near their point of convergence. 
The posterior layer is continued unbroken from one lateral ligament 
into the other; but the anterior quits the posterior at each side, and 
is continuous with the corresponding layer of the longitudinal 
ligament. Ill this way a large oval surface on the posterior border 
of the liver is left uncovered by peritoneum, and is connected to 
the diaphragm by areolo-fibrous tissue. This space is formed prin¬ 
cipally by tile right lateral ligament, and is pierced near its left 
extremity by the inferior vena cava, previously to the passage of that 
vessel through the tendinous opening in the diaphragm. 

The Hound ligament is a fibrous cord resulting from the oblitera¬ 
tion of the umbilical vein, and situated between the two layers of 
peritoneum in the anterior border of the longitudinal ligament. It 
may be traced from the umbilicus, along the longitudinal fissure of 
the under surface of the liver to the inferior vena cava, to which it 
is connected. 

Fissures .—The under surface of the liver is marked by five fissures, 
which divide its surface into five compartments or lobes, two prin¬ 
cipal and three minor lobes; they are the— 


Fissures. 

Longitudinal fissure, 
fissure of the ductus venosus, 
Transverse fissure, 

Fissure for the gall bladder. 
Fissure for the vena cava. 


Lobes. 

Right lobe. 

Left lobe, 

Lobua quadratus, 
Lobus Spigelii, 
Lobus caudatus. 


The Longitudinal fissure is a deep groove running from the notch 
upon the anterior margin of the liver, to the posterior border of the 
organ. At about one-third from its posterior extremity it is joined 
by a short but deep fissure, the transverse, which meets it transversely 
from the under part of the right lobe. 

The longitudinal fissure in front of this junction lodges the fibrous 
cord of the umbilical vein, and is generally crossed by a- band of 
hepatic substance called the pons hepatis 



OF THE LIVEK. 


587 


The Fissure of the ductus venosus is the shorter portion of the 
longitudinal fissure, extending from the junctional termination of 
the transverse* fissure to the posterior border of the liver, and con¬ 
taining a small fibrous cord, the remains of the ductus venosus. 
This fissure is therefore but a part of the longitudinal fissiu*e. 

The Transverse fissure is the short and deep fissure, about two 
inches in length, through which the hepatic ducts, hepatic artery, 
and portal vein enter the liver. Hence this fissure was considered 
by the older anatomists as the gate (porta) of the liver; and tin; 
large vein entering the organ at this point, the portal vein. At their 
entrance into the transverse fissure tin: branches of the hepatic duel 
are the most anterior, next those of the artery, and most j>osteriorly 
the portal vein. 

The Fissure for the gall-bladder is a shallow fossa extending 
forwards, parallel with the longitudinal fissure, from the right extre¬ 
mity of the transverse fissure to the free border of the liver, where it 
frequently forms a notch. 


Fig. 101* 



* The under surface of the liver. 1. The right lobe. 2. The left lobe. 
3. The lobu.s (juadratus. 4. The lobus Spigelii. 5. The lobus caudatus. 
6. The longitudinal fissure ; the numeral is placed on the rounded cord, the 
remains of the umbilical vein. 7. The pons hepatiH. 8. The fissure of the 
ductus venosus; the obliterated cord of the ductus is seen passing backwards 
to be attached to the coats of the inferior vena cava (9). 10. The gall-bladder 
lodged in its fossa. 11. The transverse fissure, containing, from before 
backwards, the hepatic duct, hepatic artery, and portal vein. 12. The vena 
cava. 13. A depression corresponding with the curve of the colon. 14. A 
double depression produced by the right kidney and its supra-renal capsule. 
15. The rough surface on the posterior border of the liver left uncovered by 
peritoneum ; the cut edge of peritoneum surrounding this surface forms part 
of the coronary ligament. 16. The notch on the anterior border, separating 
the two lobes. 17. The notch on the posterior border, corresponding with 
the vertebral column. 
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The Fissure for the vena cava is a deep and short fissure, occa¬ 
sionally a circular tunnel, which proceeds from a little behind the 
right extremity of the transverse fissure to the posterior border of the 
liver, and lodges the inferior vena cava. 

These five fissures taken collectively resemble an inverted y, the 
base corresponding with the free margin of the liver, and the apex 
with its posterior border. Viewing them ifi this way, the two 
anterior branches represent the longitudinal fissure on the left, and 
the fissure for the gall-bladder on the right side ; the two posterior, 
the fissure of the ductus venosus on the left, and the fissure for the 
vena cava on the right side; and the connecting bar, the transverse 
fissure. 

Lobes. —The Fight tote is four or six times larger than the left, 
from which it is separated, on the concave surface, by the longitu¬ 
dinal fissure, and, on the convex, by the longitudinal ligament. It is 
marked upon its under surface by the transverse fissure, and by the 
fissures for the gall-bladder and vena cava; and presents three 
depressions, one, in front, for the curve of the ascending colon 
(impressio colica), and two, behind, for the right supra-rennl capsule 
and kidney (impressio rcnalis). 

The Lift lohe is small and flattened, convex upon its upper surface, 
and concave below, where it lies in contact with the anterior surface 
of the stomach. It is sometimes in contact by its extremity with the 
upper end of the spleen, and is in relation, by its posterior border, 
with the cardiac orifice of the stomach and left pueumogastric nerve. 

The Lotus quadratus is a quadrilateral lobe Situated on the under 
surface of the right lobe: it is bounded, in front , by the free border 
of the liver; behind, by the transverse fissure; to the right, by the 
gall-bladder; and to the lift, by the longitudinal fissure. 

The Lotus Spigelii* is a small triangular lobe, also situated on the 
under surface of the right lobe: it is bounded, in front , by the 
transverse fissure; aud, on the sides, by the fissures for the ductus 
venosus and vena cava. 

The Lotus caudatus is a small tail-like appendage of the Johns 
Spigelii, from which it runs outwards like a crest into the right lobe, 
and serves to separate the right extremity of the transverse fis¬ 
sure from the commencement of the fissure for the vena cava. In 
some persons this lobe is well marked, in others it is small and ill- 
defined. 

Kevertiug to the comparison of the fissures with an inverted y, it 
will be observed, that the quadrilateral interval, in front of the 
transverse bar, represents the lobus quadrat us; the triangular space 
behind the bar, the lobus Spigelii; and the apex of the letter, the 
point of union between the inferior vena cava and the remains of 
the ductus venosus. 

* Adrian Spigel, a Belgian physician, professor at Padua after Casserius 
in IC1C. Be assigned considerable importance to this little lobe, but it had 
been described by Sylvius full sixty years before his time. 
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Vessels and Nerves .—The vessels entering into the structure of 
the liver arc also jive in number; they are the— 

Hepatic artery, Hepatic veins, Lymphatics. 

Portal vein, Hepatic duets, 

The Hepatic artery, portal vein , and hepatic duct enter the liver 
at the transverse fissure, and ramify through portal canals to every 
part of the organ; so that their general direction is from below 
upwards, and from the centre towards the circumference. 

The Hepatic veins commence at the circumference, and proceed 
from before backwards, to open into the vena cava, on the posterior 
border of the liver. Hence the branches of the two veins cross each 
other in their course. 

The portal vein, hepatic artery, and hepatic duct are moreover en¬ 
veloped in a loose areolar tissue, the capsule of Glisson, which permits 
them to contract upon themselves when emptied of their contents; 
the hepatic veins, on the contrary, are closely adherent by their 
parietes to the surface of the canals in which they run, and are unable 
to contract. Jly these characters the anatomist is enabled, in any 
section of the liver, to distinguish at once the most minute branch of 
the portal vein from an hepatic vein; the former will be found more 
or less collapsed, and always accompanied by an artery and duet, and 
the latter widely open aud solitary. 

The Lymphatics of the liver are described in the Chapter dedicated 
to those vessels. 

The Nerves of tin; liver arc derived from the systems both of animal 
and organic life; the former proceed from the right phrenic and pneu- 
mogastric nerves, the latter from the hepatic plexus. 

Structure and Minute Anatomy of the Liver. 

The Liver is composed of lobules, of a connecting medium called 
Glisson's capsule, of the ramifica¬ 
tions of the portal vein , hepatic 
duct, hepatic artery, hepatic veins, 
lymphatics, and nerves, and is en¬ 
closed and retained in its situation 
by the peritoneum. 

The Lobules are small granular 
bodies, of about the size of a millet 
seed, of an irregular form, and 
presenting a number of rounded 
prominences on their surface. 

When divided longitudinally, they 
have a foliated appearance, and 
transversely, a polygonal outline, 

* The lobules of the liver. The lobules as they are seen upon the surface 
of the liver, or when divided transversely. 1. The intralobular vein in the 
contre of each lobule. 2. The interlobular fissure. 3. The interlobular space. 


Fig . 192 * 
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with sharp or rounded angles, according to the smaller or greater quan¬ 
tity of Glisson’s capsule contained in the liver. Each lobule is divided 
upon its exterior into a base and a capsular surface. The base corresponds 
with one extremity of the lobule, is flattened, and rests upon an hepat ic 
vein, which is thence named sublobular. The capsular .surface includes 
the rest, of the periphery of the lobule, and has received its designation 
from being enclosed in an areolar capsule derived from the capsule of 
Glisson. In the centre of each lobule is a small vein, the intralobular, 
which is formed by the convergence of six or eight minute venules 
from the rounded prominences of the periphery. The intralobular 
vein thus constituted tabes its course through the centre of the 
longitudimd axis of the lobule, pierces the middle of its base, and 
opens into the sublobular vein. The 
periphery of the lobule, with the 
exception of its base, which is always 
closely attached to a sublobular vein, 
is connected by means of its areolar 
capsule with the capsular surfaces of 
surrounding lobules. The interval be¬ 
tween the lobules is the interlobular 
1is.su,re., and the angular interstices 
formed by the apposition of several 
lobules are the interlobular spaces. 
The lobules of the centre of the liver are angular, and somewhat 
smaller than those, of the surface, from the greater compression to 
which they are submitted. The superficial lobules are incomplete, 
and give to the surface of the organ the appearance and all the ad¬ 
vantages resulting from an examination of a transverse section. 

“ Each lobule is composed of a plexus of biliary duets, of n venous 
plexus, formed by bronchos of the portal vein, of a branch (intralo¬ 
bular) of an hepatic vein, aud of minute arteries; nerves and absor¬ 
bents, it is to be presumed, also enter iuto their formation, hut can¬ 
not be traced into them.” “ Examined with the microscope, a lobule 
is apparently composed of numerous minute bodies of a yellowish 
colour and of various forms, connected with each other by vessels. 
These minute bodies arc the acini of Malpighi.” “If an uninjected 
lobule be examined and contrasted with an injected lobule, it will be 
found that the acini of Malpighi in the former arc identical with the 
injected lobular biliary plexus in the latter, and the blood-vessels in 
both will be easily distinguished from the dnets.”f 

Glisson s capsule is the arcolo-fibrous tissue which envelopes the 

* A longitudinal section of two lobules. 1. A superficial lobule, terminating 
abruptly, and resembling a section at its extremity. 2. A deep lobule, shew¬ 
ing tiie foliated appearance of its section. 3. The intralobular vein, with its 
converging venules; the vein terminates in a sublobular vein. 4. The 
external, or capsular surface of the lobule. 

f The Anatomy and Physiology of the Liver, by Mr. Kiernan, Phil. Trans. 
1833. from which this and the other paragraphs within inverted commas, on 
the structure of the liver, are quoted. 


Fig. 193.* 
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hepatic artery, portal vein, and hepatic duct, during their passage 
through the rigid border of the lesser omentum, and which continues 
to surround them to their ultimate distribution in the substance of the 
lobules. It forms for each lobule a distinct capsule, which invests it 
on all sides with the exception of its base, connects all the lobules to¬ 
gether, and constitutes the proper capsule of the entire organ. But 
(llisson’s capsule is not mere areolar tissue ; “ it is to the liver what 
the pia mater is to the brain; it is a ccllulo-vascular membrane, in 
which the vessels divide and subdivide to an extreme degree of minute¬ 
ness ; which lines the portal canals, forming sheaths for the larger 
vessels contained in them, and a web in which the smaller vessels 
ramify: which enters the interlobular fissures, and with the vessels 
forms (lie capsules of the lobules ; and which finally enters the lolmles, 
and with the blood-vessels expands itself over the secreting biliary 
duets.” lienee arises a natural division of the capsule, into three 
portions, a vaginal, an interlobular , and a lobular portion. 

The vaginal portion is that which invests tlic hcpalie artery, hepatic 
duct, and portal vein, in the portal canals; in the large canals it 
completely surrounds these vessels, hut in the smaller is situated 
only on that side, which is occupied by the. artery and duct. The in¬ 
terlobular portion occupies the interlobular fissures and spaces, and 
the lobular portion forms the supporting tissue to the substance of 
the lobules. 

The Portal vain, entering the liver at the transverse, fissure, ramifies 
through its structure in canals, which resemble, by their surfaces, the 
external superficies of the liver, and are formed by the capsular sur¬ 
faces of the lobules. These are the portal canals, aud contain, besides 
the portal vein with its ramifications, the artery aud duct with their 
branches. 

In the, larger canals, the vessels are separated from the parictcs liy 
a wch of Glissou’s capsule; but, in the smaller, the portal vein is in 
contact with the. surface of the canal for about two-thirds of its 
cylinder, the opposite third being in relation with the artery and duct 
and their investing capsule. If, therefore, the portal vein were laid 
open by a longitudinal incision iu one of these smaller canals, the 
coats being transparent, the outline of the lobules, bounded by their 
interlobular fissures, would he as distinctly seen as upon the external 
surface of the liver, and the smaller venous branches would be, 
observed entering the interlobular spaces. 

The branches of the portal vein arc, the vaginal, interlobular, aud 
lobular. The vaginal branches are those which, being given otf in the 
portal canals, have to pass through the sheath (vagina) of Glisson's 
capsule, previously to entering the interlobular spaces. In this course 
they form an intricate plexus, the vaginal plexus, which, depending 
for its existence on the capsule of Glisson, necessarily surrounds the 
vessels, as does that capsule in the larger canals, and occupies the, 
capsular side only in the smaller canals. The interlobular branches 
are given off from the vaginal portal plexus where it exists, aud 
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directly from the portal veins, in that part of the smaller canals where 
the coats of the vein are in contact w ith the walls of the canal. They 
then enter the interlobular spaces and divide into branches, whicli 
cover with their ramifications every part of the surface of the lobules, 
with the exception of their bases and those extremities of the super¬ 
ficial lobules which appear upon the surfaces of the liver. The inter- 
lobular veins communicate, freely with each other, and with the corre¬ 
sponding veins of adjoining fissures, and establish a general portal 
anastomosis throughout the entire liver. The lobular branches arc 
derived from the interlobular veins; they form a plexus within each 
lobule, and converge from the circumference towards the centre, where 
they terminate in the minute radicles of the intralobular vein. “ This 
plexus, interposed between the interlobular portal veins and the intra¬ 
lobular hepatic vein, constitutes the venous part of the lobule, and 
may be called the lobular venous plexus.” The irregular islets of the 
substance of the lobules, seen between the meshes of this plexus by 
means of the microscope, arc the acini of Malpighi, and are portions 
of the lobular biliary plexus. 

The portal vein returns the venous blood from the chylopoietic 
viscera, to be. circulated through the lobules; it also receives the 
venous blood which results from the distribution of the hepatic artery. 

The Hejmtie duct , entering the liver at the transverse fissure, 
divides into branches, which ramify through the portal canals, with 
the portal vein and hepatic artery, to terminate in the substance of 
the lobules. Its branches, like those of the portal vein, arc vaginal, 
interlobular, and lobular. 

The Vaginal branches ramify through the capsule of Glisson, and 
form a vaginal biliary plexus, which, like the vaginal portal plexus, 
surrounds the vessels in the large canals, but is deficient on that side 
of the smaller canals near which the duct is placed. The branches 
given off by fhe. vaginal biliary plexus are interlobular and lobular. 
The interlobular branches proceed from the vaginal biliary plexus 
where it exists, and directly from the hepatic duct on that side of the 
smaller canals against which the duet is placed. They enter the in¬ 
terlobular spaces, and ramify upon the capsular surface of the lobules 
in the. interlobular fissures, where they communicate freely with each 
other. The lobular duels arc derived chiefly from the interlobular; 
but to those lobules forming the walls of the portal canals, they pass 
directly from the vaginal plexus. They enter the lobule, and form a 
plexus in its interior, the lobular biliary plexus , which constitutes 
the principal part of the substance of the lobule. The ducts terminate 
either in loops or in ciccal extremities. 

The coats of the duct are very vascular, and are supplied with a 
number of mucous follicles, which arc distributed irregulurly in the 
larger, but are arranged in two parallel longitudinal rows in the 
smaller duets. 

The Hepatic artery enters the liver with the portal veins and hepatic 
duct, and ramifies with those vessels through the portal canals. Its 
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branches arc the vaginal, interlobular, and lobular. The vaginal 
branches , like those of the portal vein and hepatic duct, form a vaginal 
■plexus, which exists throughout the whole extent of the portal canals, 
with the exception of that side of the smaller canals which corresponds 
with the artery. The interlobular branches, arising from the vaginal 
plexus and from the parietal side of the artery (in the smaller canals), 
ramify through the interlobular fissures, and are principally distributed 
to the coats of the interlobular duels. 

“ From the superficial interlobular fissures small arteries emerge, 
and ramify in th c proper capsule , on the convex and concave surface 
of the liver, and in the ligaments. These are the capsular arteries .” 
Where the capsule is well developed, “ these vessels cover the surfaces 
of the liver with a beautiful plexus,” and “anastomose with branches 
of the phrenic, internal mammary, and supra-renal arteries,” and with 
the epigastric. 

The Lobular branches , extremely minute and few' in number, arc 
the nutrient vessels of the lobules, aud terminate in the lobular venous* 
plexus. 

All the venous blood resulting from the distribution of the hepatic 
artery, even that from the; vasa vasorum of the hepatic veins, is re¬ 
turned into the portal vein. 

The; Hepatic veins commence in the substance of each lobule bv 
minute venules, which receive the blood from the. lobular venous 
plexus, and converge to form the intralobular vein. The intralobular 
vein passes through the central axis of the lobule;, and through the 
middle of its base, to terminate in a sublobular vein ; and the union 
of the sublobular veins constitutes the hepatic trunks, which open into 
t he inferior vena cava. The hepatic venous system consists, therefore, 
of three sets of vessels; intralobular veins, sublobular veins, and hepatic 
trunks. 

The. Sublobular veins arc; contained in canals formed solely by the 
bases of the lobules, with which, from the absence of Glisson’s capsule, 
they are in immediate contact. Their coats arc t bin and transparent; 
and, if they be laid open by a longitudinal incision, the bases of the 
lobules will be distinctly seen, separated by interlobular fissures, and 
perforated through the centre by the opening of the intralobular 
vein. 

The Hepatic trunks arc formed by the uniou of the sublobular veins; 
they are contained in canals (hepatic-venous) similar in structure to 
the portal canals, and lined by a prolongation of the proper capsule. 
They proceed from before backwards, aud terminate, by two large 
openings (corresponding to the right and left lobe of the liver) and 
several smaller apertures, in the inferior vena cava. 

Summary .—The liver has been shown to be composed of lobules; 
the lobules (excepting at tlieir bases) are invested and connected 
together, the vessels supported, and the whole organ enclosed, by 
Glisson’s capsule; and they are so arranged, that the base of every 
lobule in the liver is in contact with an hepatic vein (sublobular). 

QQ 
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The Portal vein distributes its numberless branches through portal 
canals, which are channeled through every part of the organ ; it brings 
the returning blood from the chylopoietic viscera; it collects also the 
venous blood from the ldtiinatc ramifications of the hepatic artery in 
the liver itself. It gives off branches in the canals, which are called 
vaginal , and form a venous vaginal plexus; these give off interlobular 
branches, and the latter enter the lobules and form lobular venous 
plexuses, from the blood circulating in which the bile is secreted. 

The Pile in the lobule is received by a network of minute ducts, 
the lobular biliary plexus; it is conveyed from the lobule into the 
interlobular duels; it is thence poured into the biliary vaginal plexus 
of the portal canals, and thence into the excreting ducts, by which it 
is carried to the duodenum and gall-bladder, after being mingled in 
its course with the mucous secretion from the numberless muciparous 
follicles in the walls of the ducts. 

The Hepatic artery distributes branches through every portal canal; 
gives off vaginal branches which form a vaginal hepatic plexus, from 
which the interlobular branches arise, and these latter terminate 
ultimately in the lobular venous plexuses of the portal vein. The 
artery ramifies abundantly in the coats of the hepatic ducts, enabling 
them to provide their mucous secretion ; and supplies the vasa vaso- 
rnro of the portal and hepatic veins, and the nutrient vessels of the 
entire organ. 

The Hepatic veins commence in the centre of each lobule by minute 
radicles, which collect the impure blood from the lobular venous 
plexus and convey it into the intralobular veins; these open into the 
sublobular veins, and the sublobular veins unite to form the large 
hepatic trunks by which the blood is conveyed into the vena cava. 

Physiological and pathological deductions. —The physiological de¬ 
duction arising out of this anatomical arrangement is, that the bile is 
wholly secreted from venous blood; and not from a mixed venous and 
arterial blood, as stated by M tiller ; for although the portal vein re¬ 
ceives its blood from two sources, viz., from the chylopoietic viscera 
and from the capillaries of the hepatic artery, yet the very fact of the 
blood of the latter vessel having passed through its capillaries into the 
portal vein, or in extremely small quantity into the capillary network 
of the lobular venous plexus, is sufficient to establish its venous 
character.* 

The pathological deductions depend upon the following facts:— 
Each lobule is a perfect gland; of uniform structure, of uniform 
colour, and possessing tlie same degree of vascularity throughout. It 
is the seat of a double venous circulation, the vessels of the one 
{hepatic) being situated in the centre of the lobule,.and those of the 
other ( portal ) in the circumference. Now the colour of the lobule, as 
of the entire liver, depends chiefly upon the proportion of blood con¬ 
tained within these two sets of vessels; and so long as the circulation 

* For arguments on this contested question, see the article “Liver,” in the 
“ Cyclopaedia of Anatomy and Physiology.” 
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is natural, the colour will be uniform. But the instant that any cause 
is developed which shall interfere with the free circulation of cither, 
there will be an immediate diversity in the colour of the lobule. 

Thus, if there be any impediment to the free circulation of the 
venous blood through the heart or lungs, the circulation in the hepatic 
veins will be retarded, and the sublobular and the intralobular veins 
will become congested, giving rise to a more or less extensive redness 
in the centre of each of the lobules, while the marginal or non-con* 
gested portion presents a distinct border of a yellowish white, yellow, 
or green colour, according to the quantity and quality of the bile it 
may contain. “ This is ‘ passive congestion 5 of the liver, tin*, usual 
and natural slate of the organ after death;” and, as it commences 
with the hepatic vein, itmaj be called the first stage of hepatic-venous 
congestion. 

But if the causes which produced this state of congestion continue, 
or be from the beginning of a more active kind, the congestion will 
extend through the lobular venous plexuses “ into those branches of 
the portal vein situated in the interlobular fissures, but not to those 
in the spaces , which being larger, and giving origin to those in the 
fissures, arc the last to be congested.” In this second stage the liver 
has a mottled appearance, the non-eougested substance is arranged in 
isolated, circular, and ramose patches, in the centres of which the 
spaces and parts of the fissures are seen. This is an extended degree 
of hepatic-venous congestion; it is “ active congestion ” of the liver, 
and very commonly attends disease of the heart and lungs. 

These are instances of partial congestion , but there is sometimes 
general congestion of the organ. “In general congestion the whole 
liver is of a red colour, hut the central portions of the lobules are 
usually of a deeper hue than the marginal portions.” 

GALL-BLADDER. 

The Gall-bladder (fig. 139) is the reservoir of the bile ; it is a pyri¬ 
form sac, situated in a fossa on the under surface of the right lobe of 
the liver, and extending from the right extremity of the transverse 
fissure to the free margin. It is divided into a body, fundus, and 
neck: the fuudus or broad extremity in the natural position of the 
liver is placed downwards, and frequently projects beyond the free 
margin of the liver, while the neck, small and constricted, is directed 
upwards. This sac is composed of three coats, serous, fibrous, and 
mucous. The serous coat is partial, is derived from the peritoneum, 
and covers that side only which is unattached to the liver. The 
middle or fibrous coat is a thin but strong fibrous layer, connected on 
one side to the liver, and on the other to the peritoneum. The 
internal or mucous coat is but loosely attached to the fibrous layer; 
it is everywhere raised into minute rugee, which give it a beautifully 
reticulated appearance, and forms, at the neck of the sac, a spiral 
valve. It is continuous through the hepatic duct with the mucous 
QQ2 
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membrane lining all the ducts of the liver, and through the ductus 
communis choledochus, with the mucous membrane of the alimentary 
canal. 

The Biliary ducts are, the ductus communis cholcdochus, the cystic, 
and the hepatic duct. 

The Ductus communis cholcdochus (xo\>; liilis, dEX°P at reeipio) is 
the common excretory duct of the liver and gall-bladder; it is about 
three inches in length, and commences at the papilla situated on the 
inner side of the cylinder of the perpendicular portion of the duodenum. 
Passing obliquely between the mucous and muscular coat, it ascends 
behind the duodenum, and through the right border of the lesser omen¬ 
tum ; and divides into two branches, the cystic duct and the hepatic 
duct. It is constricted at its commcnciAiciit in the duodenum, and 
becomes dilated in its progress upwards. 

The Cystic duct, about an inch in length, passes outwards from 
the preceding to the neck of the gall-bladder, with which it is con¬ 
tinuous. 

The Hepatic duct, nearly two inches long, continues onwards to (lie 
transverse fissure of the liver, ami divides into two branches, which 
ramify through the portal cauals to every part of the liver. 

The coats of the hepatic duels arc an external or fibrous, and an 
internal or mucous coat. The external coal is composed of a eon- 
tractile fibrous tissue, which is probably muscular; hut its muscularity 
has not yet been demonstrated in the human subject. The mucous 
coat is continuous on the one hand with the lining membrane of the 
hepatic ducts and gall-bladder, and on the other with that of the 
duodenum. 

Vessels and Nerves .—The gall-bladder is supplied with blood by 
the cystic artery, a branch of the hepatic. Its veins return their 
blood into the portal vein. The nerves are derived from tile hepatic 
plexus. 

T11K PANCREAS; 

The Pancreas is a long, battened, conglomerate gland, analogous t u 
the salivary glands. It is about six inches in length, and between 
three and four ounces in weight; is situated transversely across the 
posterior wall of the abdomen, behind the stomach, and rests on the 
aorta, vena portae, inferiorvena cava, the origin of the superior mesen¬ 
teric artery, and the left kidney and supra-rcnal capsule; opposite the 
first and second lumbar vertebra. It is divided into a body, a greater 
and a smaller extremity : the great end or head is placed towards the 
right, and is surrounded by the curve of the duodenum; the lesser 
end extends to the left as far as the spleen. The anterior surface o( 
the body of the pancreas is covered by the ascending posterior layer 
of peritoneum, and is in relation with the stomach, the first portion 
of the duodenum, and the commencement of the transverse arch of the 
colon. The posterior surface is grooved for the splenic vein, and 
tunnelled by a complete canal for the superior mesenteric and portal 
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vein, ami superior mesenteric artery. The upper border presents a 
deep groove, sometimes a canal, for the splenic artery and vein, and is 
in relation with the oblique portion of the duodenum, the lobus Spi- 
gelii, and cceliac axis. And the lower border is separated from the 
transverse portion of the duodenum by the superior mesenteric artery 
and vein. Upon the posterior part of the head of the pancreas is a 
lobular fold of the gland which completes the canal of the superior 
mesenteric vessels, and is called the lesser pancreas. 

In structure, the pancreas is composed of reddish-yellow polyhedral 
lobules ; these consist of smaller lobules, and the latter are made up 
of the arborescent ramifications of minute duets, terminating in ctccal 
pouches. 

Th? pancreatic duct commences at the papilla on the inner and pos¬ 
terior surface of the perpendicular portion of the duodenum by a small 
dilatation which is common to it and the ductus communis clioledo- 
ehus, and, passing obliquely between the mucous and muscular coats, 
runs from right to left through the middle of the gland, lying nearer 
its anterior than its posterior surface. At about the commencement 
of the apicial third of its course it divides into two parallel terminal 
branches. The duct gives off numerous small branches, which are 
distributed through the lobules, and constitute, with the latter, the 
substance of the gland. The duct which receives the secretion from 
the lesser pancreas is called the dacha panereaticus minor; it opens 
into the principal duet near the duodenum, and sometimes passes sepa¬ 
rately into that intestine. As a variety, two pancreatic ducts are 
occasionally met with. 

Vessels and Nerves. —The arteries of the pancreas are branches of 
the splenic, hepatic, and superior mesenteric; the veins open into the 
splenic vein; the lymphatics terminate in the lumbar glands. The 
nerves are filaments of the splenic plexus. 

THE SPLEEN. 

The spleen is an oblong flattened organ, of a dark bluish-red colour, 
situated in the left hypochondriac region. It is variable in size anil 
weight,* spongy and vascular in texture, and exceedingly friable. The 
external surface is convex, the internal slightly concave, indented 
along the middle line, and pierced by several large and irregular 
openings for the entrance and exit of vessels; this is the hilum lienis. 
The upper extremity is somewhat larger than the lower, and rounded; 
the inferior is flattened; the posterior border is obtuse, the anterior is 
sharp, and marked by several notches. The spleen is in relation by 
its external or convex surface with the diaphragm, which separates it 
from the ninth, tenth, and eleventh ribs; by its concave surface, with 
the great end of the stomach, the extremity of the pancreas, the 
gastro-splenic omentum and its vessels, the left kidney and supra- 


Its ordinary length is about five inches; and its weight, six ounces. 
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renal capsule, and the left crus of the diaphragm; by its upper cud 
with the diaphragm, and sometimes with the extremity of the left lobe 
of the liver; and, by its lower end , with the left extremity of the 
transverse arch of the colon. It is connected to the stomach by the 
gastro-splenic omcnlnm, and to the diaphragm by a fold of the peri¬ 
toneum called the suspensory ligament. A second spleen (lien suc- 
ecuturiatus) is sometimes found appended to one of the branches of 
the splenic artery, near the great end of the stomach; when it exists, 
it is round and of small size, rarely larger than a hazel-nut. I have 
seen two, and even three, of these bodies. The spleen is invested by 
the peritoneum and by a tunica propria of elastic tissue, which enables 
it to yield to the greater or less distension of its vessels. The clastic 
tunic forms sheaths for the vessels in their ramifications throujlfh the 
organ, and from these sheaths small fibrous hands (trabecula:) are 
giveu off in all directions, whiell become attached to the internal surface 
of the elastic tunic, and constitute the areolar framework of the 
spleen. The substance occupying the interspaces of this tissue is 
soft, granular, and of a bright red colour, interspersed with small, 
white, soft corpuscles (Malpighian bodies). These corpuscles, accord¬ 
ing to the researches of Oesterlen and Mr. Simon, are aggregations 
of cyto-blasts enclosed in a kind of capsule of capillary vessels. There 
are, besides, separate cyto-blasts abundantly scattered through the 
red substance. 

Vessels and Nerves. —The Splenic artery is of very large size in 
proportion to the bulk of the spleen; it is a division of the cardiac 
axis. The branches which enter the spleen are distributed to distinct 
sections of the organ, and anastomose very sparingly with each other. 
The veins by their numerous dilatations constitute the principal part 
of the bulk of the spleen; they pour their blood into the splenic vein, 
which is one of the two great formative trunks of the portal vein. The 
lymphatics are remarkable for their number and large size; they ter¬ 
minate in the lumbar glands. The nerves are, the splenic plexus, 
derived from the solar plexus. 

TIIE SUPRA-RENAL CAPSULES. 

The supra-renal capsules are two small yellowish and flattened 
bodies surmounting the kidneys, and inclining inwards towards the 
vertebral column. The right is somewhat three-cornered in shape, 
the left semilunar; they are connected to the kidneys by the common 
investing areolar tissue, and each capsule is marked on its anterior 
surface by a fissure which appears to divide it into two lobes. The 
right supra-renal capsule is closely adherent to the posterior and under 
surface of the liver, and the left lies in contact with the pancreas and 
spleen. Both capsules rest against the crura of the diaphragm on a 
level with the tenth dorsal vertebra, and, by their inner border, are 
in relation with the great splanchnic nerve and semilunar ganglion. 
They are larger in the foetus than in the adult, and appear to perform 
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some office connected with embryonic life. The anatomy of these 
organs in tlje foetus will be found in' the succeeding chapter. 

In structure they arc composed of two substances, cortical and 
medullary. The cortical substance is of a yellowish colour, and con¬ 
sists of straight parallel columns placed perpendicularly side by side. 
The medullftry substance is generally of a dark brown colour, double 
the quantity of the yellow substance, soft and spongy in texture, and 
contains within its centre the trunk of a large vein, the vena snpra- 
rcnalis. It is the large size of this vein that gives to the fresh supra¬ 
renal capsule the appearance of a central cavity : the dark-coloured 
pulpy or fluid contents of the capsule, at a certain period after death, 
arc produced by softening of the medullary substance. Dr. Nagel* 
has shown, by his injections and luiseroscopie examinations, that the 
appearance of columns in the cortical substance is caused by the 
direction of a plexus of capillary vesStls. Of the numerous minute 
arteries, supplying the supra-rcnal capsule, he says, the greater num¬ 
ber enter the cortical substance at every point of its surface, and, 
after proceeding for scarcely half a line, divide into aplexus of straight 
capillary vessels. Some few of the small arteries traverse the cortical 
layer, and give off, in the medullary substance, several branches which 
proceed in different directions, and re-enter the cortical layer to divide 
into a capillary plexus in a similar manner with the lirst described. 
From the capillary plexus, composing the cortical layer, the blood is 
received by numerous small veins which form a venous plexus in 
the medullary substance, and terminate at acute angles in the large 
central vein. 

According to the more recent researches of Oestcrlcn, and Mr. Simon, 
the appearance of columns is due to groups of small corpuscles or eyto- 
blasts associated with elementary granules and fat-cells collected 
together in the form of parallel cylinders or cones, each group being 
enclosed in a tube of delicate membrane (limitary membrane). The 
medullary substance and intercolumnar spaces contain eyto-blasts uni¬ 
formly scattered and interspersed with granules and fat-cells. Oesterlen 
found also, occasionally, iu the medullary substance, elongated spaces 
without lining membrane, containing a thick greyish-white fluid. 

Vessels atid Nerves .—The supra-rcnal arteries are derived from the 
aorta, from the renal, and from the phrenic arteries; they are remark¬ 
able for the innumerable minute twigs into which they divide pre¬ 
viously to entering the capsule. The supra-reml vein collecting the 
blood from the medullary veuous plexus, and receiving several branches 
which pierce the cortical layer, opens directly into the vena cava on 
the right side, and into the renal vein on the left. 

The Lymphatics are large and very numerous; they terminate in 
the lumbar glands. The nerves are derived from the renal and from 
the phrenic plexus. 


* Muller’s Archlv. 1836. 
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THE KIDNEYS. 

The kidneys, the secreting organs of the urine, arc situated in the 
lumbar regions, behind the peritoneum, and on each side of the verte¬ 
bral column, extending from the eleventh rib to near the crest, of the 
ilium and approaching the vertebra] column by their upper ends. 
Each kidney is between four and five inches in length, about, two 
inches and a lisdf in breadth, somewhat more than one inch in thick¬ 
ness, and weighs between three and five ounces. The kidneys arc 
usually surrounded by fat; they rest on the crura of the diaphragm, 
on the anterior .lamella of the transversalis muscle, which separates 
them from the quadratics lumborum, and on the psoas magniis. The 
right kidney is somewhat lower than the left, from the position of the 
liver; it is in relation, by its®anterior surface, with the liver and 
descending portion of the duodenum, which rest against it; and is 
covered in by the ascending colon. The left kidney, higher than the 
right, is covered, in front, by the 
great end of the stomach, by the 
spleen and descending cblon. The 
anterior surface of the kidney is 
convex, while the posterior is flat; 
the superior extremity is iu rela¬ 
tion with the supra-rena] capsule; 
the convex border is turned out¬ 
wards towards the parietes of the 
abdomen; the concave border looks 
inwards towards the vertebral co¬ 
lumn, and presents a deep notch, 
(hif/nn rev ale,) which leads to a 
cavity, or sinus , within the organ, 
lu the sinus renalis are situated 
the vessels and nerves of the kidney 
and the expansion of the excretory 
duet called pelvis renalis. At the 
hilum these vessels art; so placed 
that the renal vein is in front of the 
artery, and the pelvis and ureter 
behind. 

The kidney is dense and fragile 
in texture, and is invested by a 
proper fibrous capsule, which is easily torn from its surface. When 
divided by a longitudinal incision, carried from the convex to the 

* A section of the kidney, surmounted by the supra-renal capsule; the 
swellings on the surface mark the original constitution of the organ of distinct 
lobes. 1. The supra-renal capsule. ‘2. The vascular portion of the kidney. 
3,3. Its tubular portion, consisting of cones. 4,4. Two of the papillae pro¬ 
jecting into their corresponding calices. 5,5,5. The three infundibula; the 
middle 5 is situated in the mouth of a calyx. 6. The pelvis. 7. The ureter. 
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concave border, it is found to present in its interior two structures, 
an external or vascular (cortical), and an internal or tubular (medul¬ 
lary) substance. The tubular portion is formed of pale reddish- 
coloured conical masses, corresponding by their bases with the vas¬ 
cular structure, and by their apices with the liilum of the organ; these 
bodies are named cones (pyramids of Malpighi), and are from eight to 
fifteen in number. The vascular portion , about two lines in thick¬ 
ness, is composed of blood-vessels and of the plexiform convolutions 
of uriniferous tubuli, and not only constitutes the surface of the kiduey, 
but dips between the cones and surrounds them nearly to their apices 
(septula renum). 

The cones or pyramids of the tubular portion of the kidney are com¬ 
posed of minute straight tubuli uriniferi, of about the diameter of a 
fine hair. The tubuli commence at the apices of the cones, and pursue 
a parallel course towards the periphery of the organ, bifurcating from 
point to point, and separated only by minute straight blood-vessels, and 
a small quantity of parenchymatous substance. At the bases of the 
pyramids the tubuli collect into smaller conical fasciculi (pyramids of 
Ferrein), which are prolonged into the substance of the cortical por¬ 
tion of the kidney, and have interposed between them processes of the 
vascular structure. In the smaller pyramids the fasciculi separate 
into their component tubules, which, after a course marked by “ tor¬ 
tuosities, plexuses, convolutions, and dilatations,” terminate, accord¬ 
ing to Mr. Bowman,* in small round bodies, the corpora Malpighiana, 
or, according to Krause and the recent investigations of Mr. Toynbee,t 
by anastomoses and acral extremities. The average diameter of the 
tubuli uriniferi in the cortical portion of the kidney is the of au 
inch, of which about two-thirds are occupied by a nucleated epithe¬ 
lium, the remaining third representing the area of the tube. According 
to Mr. Bowman, the epithelium is ciliated in that part of the tubule 
which is near the Malpighian body, and which, according to the same 
authority, is very much constricted. 

In the cortical portion of the kiduey are contained a multitude of 
minute, red, globular bodies, the. corpora Malpighiana, or glomeruli. 
ISaeh Malpighian body, about of an inch in diameter, is composed 
of a plexus of capillary vessels, and, in addition, according to Mr. 
Toynbee, of a coil of an uriniferous tubule; the tuft of capillaries and 
the coil of the tubule being both enclosed in a thin, membranous cap¬ 
sule. According to Mr. Bowman, the capsule of the Malpighian body 
is the origin of the uriniferous tubule expanded into a globular form 
for the reception of the capillary tuft. The capillary vessels of the 
vascular tuft are arranged iu loops closely packed together, and sur¬ 
rounded by an epithelium which is continuous with a similar struc¬ 
ture liuing the inner surface of the capsule. They are derived from a 

* On the Structure and Use of the Malpighian Bodies of the Kidney. 
Philosophical Transactions, 1842. 

t On the Intimate Structure of the Human Kidney, &e. Medico-Chirur- 
gical Transactions, vol. xxix. 1846. 
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small artery, wliicli, after piercing the capsule, immediately divides in 
a radiated manner inio several branches. I'rnni the interior of this 
little vascular ball a vein proceeds, smaller than the ■ corresponding 
artery, mid pierces the capsule close by the artery, to communicate 
with the effereut vessels of other Malpighian bodies and constitute a 
venous plexus. 

The cones or mamillary processes of the interior of the kidney are 
invested by mucous membrane, which is continuous at their apices 
with the uriniferous tubuli, and is reflected from their sides so as to 
form annual each a cup-like pouch, or calyx. The calicos commu¬ 
nicate with a common cavity of larger size, situated at each extremity, 
and in the middle of the organ; and these three cavities, the infun¬ 
dibula, constitute by their union the large membranous sac, which 
emerges through the hilum renale, the pelvis of the kidney. 

The kidney in the embryo and feetus consists of lobides. See the 
anatomy of the foetus in the succeeding Chapter. 

The Ureter (o iipov, urine, rijpfiv. to keep,) the excretory duet of 
the kidney, is a membranous tube of about the diameter of a goose- 
quill, and nearly eighteen inches in length ; it is continuous superiorly 
with the pelvis of the kidney, and is constricted interiorly, where it 
lies in an oblique direction between the muscular and mucous coats of 
the base of the bladder, and opens upon its mucous surface. Lying 
along the posterior wall of the abdomen, it is situated behind the 
peritoneum, and is crossed by the spermatic vessels; in its course 
downwards it rests against the an¬ 
terior surface of the psoas, and 
crosses the common iliac artery ami 
vein, and then the external iliac 
vessels. Within the pelvis it crosses 
the hypogastric cord and vas de¬ 
ferens in the male, and runs by 
the side of the cervix uteri and 
upper part of the vagina in the 
female. There are sometimes two 
ureters to one kidney. The ureter, 
the pelvis, the infundibula, and the 
calices are composed of two coats, 
an external or fibro-eellular coat, 
the tunica propria; and an internal 
mucous coat, which is continuous 
with the mucous membrane of the 

* Plan of the renal circulation j copied from Mr. liowman’s paper, a. A 
branch of the renal artery giving off several Malpighian twigs. 1. An efferent 
twig to the capillary tuft contained in the Malpighian body, m.; from the 
Malpighian body the uriniferous tube is seen taking itB tortuous course to t. 
2, 2. Efferent veins; that which proceeds from the Malpighian body is seen 
to be smaller than the corresponding artery, p, p. The capillary venous 
plexus, ramifying upon the uriniferous tube. This plexus receives its blood 
from the efferent veins, 2,2, and transmits ittothebranchofthe renal vein, v . 


Fig. 195.* 
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bladder interiorly, and with that of the tubuli uriniferi above. The 
eells of the epithelium art: spheroidal. 

Vessels and"Nerves .—The renal artery is derived from the aorta; it 
divides into several large branches before entering the hilum, and 
within the organ ramifies in an arborescent manner, terminating in 
nutrient twigs, and in the small inferent vessels of the corpora Mal- 
pighiana. In the Malpighian bodies the inferent vessels divide into 
several primary twigs, which subdivide into capillaries, aud the capil¬ 
laries, after forming loops, converge to the efferent vein, which is 
generally smaller than the corresponding artery. The efferent veins 
proceed to and form a capillary venous plexus, which surrounds the 
tortuous tubuli uriniferi, and from tliis venous plexus the blood is 
conveyed, by converging branches, into the renal vein. 

“ Thus,” remarks Mr. Bowman, “ there are in the kidney two per¬ 
fectly distinct systems of capillary vessels, through both of which the 
blood passes in its course from the arteries into the veins; the first, 
that” which forms the vascular tuft in the Malpighian bodies, and is 
“ in immediate connection with the arteries; the second, that envelop¬ 
ing the convolutions of the tubes and communicating directly with the 
veins. The efferent vessels of the Mulpighiau bodies, that carry the 
blood between these two systems, may collectively be termed the 
portal system of the kidney.” The inferences drawn by Mr. Bowman 
from his investigations are interesting; they are, that the capillary 
tufts of the Malpighian bodies are the part of the kidney specially 
acted on by diuretics; that they are the medium by which water, cer¬ 
tain salts, aud other substances, pass out of the system; that they 
arc, moreover, the means of escape of certain morbid products, such 
as sugar, albumen, and the red particles of the blood. Respecting 
the capillary venous plexus, we have proof that the principal proxi¬ 
mate constituents of urine, such as urea, lithie acid, &c., are, like the 
bile, derived from venous (portal) blood. 

The Veins of the kidney commence at the surface by minute con¬ 
verging venules, the stellated vessels, and proceed inwards, receiving 
in their course the veins of the cortical and tubular portions of the 
organ. On arriving at the pelvis, they unite to form the branches of 
the renal vein, which terminates in the vena cava by a single large 
trunk on each side ; the left renal vein receiving the left spermatic 
vein. Injections thrown into the renal artery, and returning by the 
tubuli uriniferi, make their way into those tubes by rupture. Thu 
lymphatic vessels terminate in the lumbar glands. 

The Nerves are derived from the renal plexus, which is formed 
partly by the solar plexus, and partly by the lesser splanchnic nerve. 
The renal plexus gives branches to the spermatic plexus, aud branches 
which accompany the ureters: hence the morbid sympathies which 
exist between the kidney, the ureter, and the testicle: and by the 
communications with the solar plexus, with the stomach and dia¬ 
phragm, and indeed with the whole system. In the intimate structure 
of the kidney, the nerve-fibres are, according to Mr. Toynbee, conti¬ 
nuous with the nucleated cells of the parenchyma of the organ. 
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PELVIS. 

The cavity of the pelvis is that portion of the great abdominal cavity 
which is included within the bones of the pelvis, below the level of the 
linea-ilio-pectinca and the promontory of the sacrum. It. is bounded 
by the cavity of the abdomen above, and by the perineum below ; its 
internal parietes are formed, in front, below, and at the sides, by the 
peritoneum, pelvic fascia, levatores nni muscles, obturator fascia-, and 
muscles; and behind, by the sacrum and sacral plexus of nerves. 

The Viscera of the pelvis in the male are, tin: urinary bladder, the 
prostate gland, vesiculie. seminales, and the rectum. 

IS LAUDER. 

The JJ/adder is an oblong membranous viscus of an ovoid shape, 
situated behind the ossa pubis and in frontof the rectum. It is larger 
in its vertical diameter than from side to side; and its long axis is 
directed from above, obliquely downwards and backwards. It is 
divided into body, fundus, base, and neck. The hod// comprehends 
the middle zone of the organ; th e fundus (superior fundus) its upper 
segment; the base (inferior fundus), the lower broad extremity which 
resls on the rectum; and the neck, the narrow constricted portion 
which is applied against the prostate gland. 

This organ is retained in its place by ligaments, which arc divided 
into true and false: the true ligaments are live in number, two ante¬ 
rior, t wo lateral, and the cord of the urachus ; the false ligaments are 
folds of the peritoneum, and arc also five in number, two posterior, 
two lateral, and one superior. The anterior ligaments are formed by 
the pelvic fascia, which passes from the inner surface of the os pubis, 
on each side of the symphysis, to the front of the neck of the bladder. 
The lateral ligaments are formed by the rcllexion of the pelvic fascia 
from the levatores ani muscles, upon the sides of the base of the. 
bladder. The, urachus is a small fibrous cord formed by the oblitera¬ 
tion of a tubular canal existing in the embryo; it is attached to the 
apex of the bladder, and thence ascends to the umbilicus. 

The false ligaments are folds of peritoneum ; two are posterior , 
and formed by the lateral boundaries of the recto-vesical fold of the 
peritoneum; two are lateral, and are simply the extension of the 
peritoneum from the sides of the pelvis to the sides of the bladder; 
the lust is the fold of the peritoneum caused by the prominence of the 
cord of the urachus, and the cords of the obliterated hypogastric 
arteries—it is the superior or suspensory ligament. 

The bladder is conqiosed of three coats, an external or serous coat, 
a muscular, and a rnueons coat. The serous coat is partial, and 
derived from the peritoneum, which invests the posterior surface and 
sides of the bladder, from about opposite the point of termination of 
the two ureters to its summit, whence it is guided to the anterior 
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wall of the abdomen by the hypogastric cords and urachus. The 
muscular coat consists of two layers, on external layer composed of 
longitudinal fibres, the detrusor urinse; and au internal layer of 
oblique and trausverse fibres irregularly distributed. The anterior 
longitudinal fibres arise from the anterior ligaments of the bladder 
(tendons of the detrusor urinic), the neck of that organ and the base 
of the prostate gland, and spread out as they ascend to the fundus; 
they then converge upon the posterior surface of the organ and descend 
to its neck, where they are inserted into the isthmus of the prostate 
gland, and into a ring of muscular tissue, which surrounds the com- 


Fig. 190* 



* A side view of the viscera of the male pelvis, in situ. The right side of 
the pelvis has been removed by a vertical section made through the os pubis 
near the symphysis; and another through the middle of the sacrum. 1. The 
divided surface of the os pubis. 2. The divided surface of the sacrum. 3, The 
body of the bladder. 4. Its fundus; from the apex is seen passing upwards 
the urachus. 5. The base of the bladder. G. The ureter. 7. The neck of the 
bladder. 8,8. The pelvic fascia; the fibres immediately above 7 are given 
off from the pelvic fascia, and represent, the anterior ligaments of the 
bladder. 1). The prostate gland. 10. The membranous portion of the 
urethra, between the two layers of the doep perineal fascia. 11. The deep 
perineal fascia formed of two layers. 12. One of Cowper’s glands between 
the two layers of deep perineal fascia, and beneath the membranous portion 
of the urethra. 13. The bulb of the corpus spongiosum. 14. The body of 
the corpus spongiosum. 15. The right crus penis. 1G. The upper part of 
the first portion of the rectum. 17. The recto-vesical fold of peritoneum. 
18. The Becond portion of the rectum. 19. The right vesieula scminalis. 
20. The vas deferens. 21. The rectum covered by the descending layer of 
the pelvic fascia, just as it is making its bend backwards to constitute the 
third portion. 22. A part of the levator ani muscle investing the lower part 
of the rectum. 23. The external sphincter ani. 24. The interval between 
the deep and superficial perineal fascia: they are seen to be continuous 
beneath the number. 
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mencemcnt of the prostatic portion of the urethra. In the female 
they are inserted into the vagina. The lateral fibres commence at 
the prostate gland and muscular ring of the urethra on one side, and 
spread out as they ascend upon the side of the bladder to descend 
upon the opposite side, and he inserted into the prostate and opposite 
segment of the same ring. Two bands of oblique fibres are described 
by Sir Charles Hell, ns originating at the terminations of the ureters, 
and converging to the neck of the bladder: the existence of these 
muscles is not well established. The fibres corresponding with the 
trigemini vesieic are transverse. 

It has been shown by Mr. Guthrie,* that there are no fibres at the 
neck of the bladder capable of forming a sphincter vesieic; but Mr. 
Lancf has described a fasciculus of muscular fibres which surround 
the commencement of the urethra, and perform such an office. These 
fibres form a narrow bundle above the urethra, hut spread out below' 
behind the prostate gland: they are brought into view by dissecting 
off Hie mucous membrane from around the orifice of the urethra. 

Sir Aslley Cooper has described around the urethra, within the 
prostate gland, a ring of elastic tissue, 1 or, rather, according to Mr. 
Xanc, of muscular fibres, which has for its object the closure of the 
urethra against the involuntary passage of the urine. It is into this 
ring Unit the longitudinal fibres of the detrusor urime are inserted, so 
that the muscle, taking a fixed point at the os pubis, will not only 
compress the bladder, and thereby tend to force its contents along the 
urethra, but will at the same time, by means of its attachment to the 
ring, dilate the entrance of the urethra, and afford a free egress to the 
contents of the bladder. 

The Mucous cunt is thin and smooth, of a pale rose colour, and 
exactly moulded upon the muscular eoat, to which it is connected b) 
a somewhat thick layer of submucous tissue, called by some anato¬ 
mists the nervous eoat; its papilla; are very minute, and there arc a 
few mucous follicles, especially near the neck of the organ. This 
mucous membrane is continuous, through the ureters, with the lining 
membrane of the uriniferous ducts, and through the urethra, with 
that of the prostatic duets, tubuli seminiferi, and Cowper’s glands. 
The cells of the epithelium arc of the spheroidal kind. 

Upon the internal surface of the base of the bladder is a triangular 
smooth plane of a paler colour than the rest of the mucous membrane, 
the trigonum vesica;, or trigone vesicate (fig. 199.) This is the most 
sensitive part of the bladder, and the pressure of calculi upon it gives 
rise to great, suffering. It is bounded on each side by the raised 
ridge, corresponding with the muscles of the ureters, at each posterior 
angle by the openings of the ureters, and, in front, by a slight eleva¬ 
tion of the mucous membrane at the entrance of the urethra, called 
•uvula vesica. 


* “On the Anatomy and Diseases of the Neck of the Bladder and of the 
Urethra.” 

t Lancet, vol. i. 1842-43, p. G70. 
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The external surface of the base of the bladder corresponding with 
the trigonum, is also triangular, aud is separated from the rectum 
merely by a thin layer of fibrous membrane, the recto-vesical fascia. 
It, is bounded behind by the recto-vesical fold of peritoneum; and on 
each side by the vas deferens and vcsicula seminalis, which converge 
almost to a point at the base of the prostate gland. It is through 
this space that the opening is made in the recto-vesical operation for 
puncture of the bladder. 

PROSTATE GLAND. 

The prostate gland (vpinaTtifu, pricponere) is situated, in front of 
the neck of the bladder, behind the deep perineal fascia, and upon the 
rectum, through which latter it may be felt with the finger. It sur¬ 
rounds the commencement of the urethra for a little more than an 
inch of its extent, and resembles a Spanish chcsnut both in size and 
form; the base being directed backwards towards the neck of the 
bladder, the apex forwards, and the convex side; towards the rectum. 
11 is retained firmly in its position by the anterior ligaments of the 
bladder, the attachments of the pelvic fascia, and a process of the 
internal layer of the deep perineal fascia, which forms a sheath around 
the membranous urethra, aud is inserted into the apex of the gland. 
It consists of three lobes, two lateral and a middle lobe or isthmus; 
the lateral lobes are distinguished by an indentation upon the base of 
the gland, and by a slight furrow upon its upper and lower surface. 
The third lobe or isthmus is a small transverse hand which passes 
between the two lateral lobes at the base of the organ. In structure 
the prostate glaud is composed of ramified duets, terminating in 
lobules of follicular pouches, which ore so closely compressed as to 
give to a thin section of the gland a cellular appearance. It is pale 
in colour and hard in texture, splits easily ill the course of its duets, 
and i3 surrounded by a plexus of veins which arc enclosed by the 
strong fibrous membrane with which it is invested. Its secretion is 
poured into the prostatic portion of the urethra by fifteen or twenty 
excretory duets. The urethra in passing through the prostate lies 
one-third nearer its upper than its lower surface. 

VES1CUL.E SEMINALES. 

On the under surface of the base of the bladder, and converging 
towards the base of the prostate glaud, are two lobulated aud some¬ 
what pyriform bodies, about two inches in length, the vesiculie semi- 
nales. Their upper surface is in contact with tiie hast; of the bladder; 
the under side rests on the rectum, separated only by the recto-vesical 
fascia; the larger extremities are directed backwards aud outwards, 
and the smaller ends almost meet at the base of the prostate. They 
enclose between them a triangular space, which is hounded posteriorly 
by the recto-vesical fold of peritoneum, and which corresponds with 
the trigonum vesica; on the interior of the bladder. Each vcsicula is 
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formed by the. convolutions of a single lube, which gives off several 
irregular cfccal branches. It is enclosed in a dense fibrous membrane, 
derived from the pelvic fascia, and 
is constricted beneath the isthmus 
of the proslate, gland into a small 
excretory duct. The vas deferens, 
somewhat enlarged and sacculated, 
lies along the inner border of each 
vcsieula, and is included in its fi¬ 
brous investment. It communicates 
with the duct of the, vcsieula, be¬ 
neath the isthmus of the prostate, 
and formsf the ejaculatory duct. 
The ejaculatory duet is about three 
quarters of an inch in length, and 
running forwards, first between the 
base of the prostate and the isth¬ 
mus, and then through the tissue of 
the veru montanum, opens upon the 
mucous membrane of the urethra, 
near its fellow of the opposite side, 
at tiro anterior extremity of that 
process. 

In strati an; the vcsieula; seminales are composed of three coats:— 
external , which is fihro-eellular; middle, which is firm, dense, and 
fibrous: and internal or mucous, a thiu mucous membrane, presenting 
a dedicate reticular marking, like that of the gall-bladder, and invested 
by a squamous epithelium. 

MALE ORGANS OF GENERATION. 

The organs of generation in the male are, the penis and the testes, 
with their appendages. 

* The posterior aspect of the male bladder; the serous covering is removed 
in order to show the muscular coat. 1. The body of the bladder. 2. Its 
fundus. 3. Its inferior fundus or base. 4. The urachus, ft, ft. The ureters. 
G, 6. The vasa deferentia. 7,7. The vesieulfe seminales. The triangular 
area, hounded by the vasa deferentia and vcsieula.' seminales on either side, 
a dotted line ahovc, and the numeral 3 below, is the space corresponding 
with the trigonum vesicat. It is this part of the bladder which is pierced, in 
puncturing the bladder through the rectum. The dotted line, forming the 
bast* of this triangular area, marks the extent of the recto-vesical fold of the 
peritoneum. 

f It lias been customary hitherto, in works on anatomy, to describe the 
course of excretory ducts as proceeding from the gland, and passing thence 
to the point at which the secretion is poured out. In the description of the 
vas deferens, with its connection with the duct of the vcsieula suminalis, J 
have adopted this plan, that I might not too far depart from established habit. 
But as it is more correct and consistent with the present state of science to 
consider the gland as a development of the duct, 1 have pursued the latter 
principle in the description of most of the other glandular organs of the 
body. 


Fig. 197 * 
1 
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The Penis is divisible into a body, root, and extremity. The body 
is surrounded by a thin integument, which is remarkable for the 
looseness of its cellular connection with the deeper parts of the organ, 
and for containing no adipose tissue. The. root is broad, and firmly 
adherent to the rami of the ossa pubis and isehii by means of two 
strong processes, the crura, and is connected to the symphysis pubis 
by a fibrous membrane, the ligamentum suspeusorium. The extremity 
or glans penis resembles an obtuse cone, somewhat compressed from 
above downwards, and of a deeper red colour than the surrounding 
skin. At its apex is a small vertical slit, the meatus urinarius, which 
is bounded by two, more or less protuberant, labia; and, extending 
backwards from the meatus, is a depressed raphe, to which is attached 
a loose fold of mucous membrane, the frsenum prseputii. The base of 
the glans is marked by a projecting collar, the corona glandis , upon 
which are seen a number of small papillary elevations, the glandule 
Tysoni (oilorifenc). Behind the corona is a deep fossa (fossa glandis, 
cervix), bounded by a circular fold of integument, the prapntium, 
which, in the ipiicscent state of the organ, may be drawn over the 
glans, but, in its distended state, is obliterated, and serves to facilitate 
its enlargement. The internal surface of the prepuce is lined by 
mucous membrane, covered by a thin epithelium; this membrane, on 
reaching the base of the glans, is reflected over the glans penis, and, 
at the n)catus urinarius, is continuous with the mucous lining of the 
urethra. 

The penis is composed of the corpus cavcrnosum and corpus spon¬ 
giosum, aud contains iu its interior the longest portion of the urethra. 

The Corpus cavcrnosum is distinguished into two lateral portions 
(corpora cavernosa) by an imperfect septum and by a superior and 
inferior groove, and is divided posteriorly into two crura. It is firmly 
adherent, by means of its crura, to the rami of the ossa pubis and 
isehii; and each crus previously to its junction with its fellow presents 
a slight enlargement, which has been named by Kobelt the bulb. The 
corpus cavcrnosum forms, anteriorly, a single rounded extremity, 
which is received into a fossa in the base of the glans penis; the 
superior groove lodges the dorsal vessels of the organ, and the inferior 
receives the corpus spongiosum. Its fibrous tunic is thick, elastic, 
and extremely firm, and sends a number of fibrous bands and cords 
(trabcculco) inwards from its inferior groove, which cross its interior 
in a radiating direction, and are inserted into the inner walls of the 
funic. These trabeculsc arc most abundant on the middle line, where 
they are ranged vertically, side by side, somewhat like the teeth of a 
comb, and constitute the imperfect partition of the corpus caveruosum, 
called septum pectiniforme. This septum is more complete at its 
posterior than towards its anterior part. 

The tunic of the corpus cavcrnosum consists of strong longitudinal 
n K 
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fibrous fasciculi, closely interwoven with each other. Its internal 
structure is composed of erectile tissue. 

The Corpus spongiosum is situated along the under surface of the 
corpus cavernosum, in its inferior groove. It commences by its pos¬ 
terior extremity between and beneath the crura penis, where it forms 
a considerable enlargement, the bulb , and terminates anteriorly by 
another expansion, the glims penis. Its middle portion, or body, is 
nearly cylindrical, and tapers gradually from its posterior towards its 
anterior extremity. The bulb is adherent to the deep perineal fascia 
by means of the tubular prolongation of the anterior layer, which sur¬ 
rounds the membranous portion of the urethra; in the rest of its 
extent the corpus spongiosum is attached to the corpus cavernosum by 
cellular tissue, and by veins which wind around that body to reach 
the dorsal vein. It is composed of erectile tissue, enclosed by a dense 
fibrous layer much thinner than that of the corpus cavernosum, and 
contains in its interior the spongy portion of the urethra, which lies 
nearer its upper than its lower wall. 

Erectile tissue is a peculiar ccllulo-vascular structure, entering in 
considerable proportion into the composition of the organs of genera¬ 
tion. It consists essentially of a plexus of veins so closely convoluted 
and interwoven with each other; as to give rise to a cellular appear¬ 
ance when examined by means of a section. The veins forming this 
plexus are smaller in the glans penis, corpus spongiosum, and circum¬ 
ference of the corpus cavernosum, than in the central part of the latter, 
where they are large and dilated. They have no other coat than the 
internal lining prolonged from the neighbouring veins; and the inter¬ 
stices of the plexus are occupied by a peculiar reddish fibrous tissue. 
They receive their blood from the capillaries of the arteries in the same 
mauuer as veins in general, and not by means of vessels having a 
peculiar form and distribution, as described by Muller. The helicine 
arteries of that physiologist have no existence. 

Vessels and Nerves .—The arteries of the penis are derived from 
the internal pudic; they are, the arteries of the bulb, arteries of the 
corpus cavernosum, and dorsales penis. Its veins arc superficial and 
deep. The deep veins run by the side of the deep arteries, and termi¬ 
nate in the internal pudic veins. The superficial veins escape in con¬ 
siderable number from the base of the glans, and converge on the 
dorsum penis, to form a large dorsal vein, which receives other veins 
from the corpus cavernosum and spongiosum in its course, and passes 
backwards between two layers of the ligamentum suspensorium, and 
through the deep fascia beneath the arch of the os pubis, to terminate 
in the prostatic and vesical plexuses. 

The lymp/mlies terminate in the inguinal glands. The nerves arc 
derived from the internal pudic nerve, from the sacral plexus, and, as 
shown by Professor Muller, in his beautiful monograph, from the 
hypogastric plexus. 
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The urethra is the membranous canal extending from the neck of 
the bladder to the meatus urinarius. Tt is curved in its course, and is 
composed of two layers, a mucous coat and an clastic fibrous coat. 
The mucous coat is thin and smooth; it is continuous, internally, 
with the mucous membrane of the bladder; externally, with the 

Fig. 198 * 





* A longitudinal section of the bladder, prostate gland, and penis, shewing 
the urethra. I. The urachus attached to the upper part of the fundus of the 
bladder. 2. The recto-vosical fold of peritoneum, at its point of reflexion 
from the base of the bladder, upon the anterior surface of the rectum. 3. The 
opening of the right ureter. 4. A slight ridge, formed by the muscle of the 
ureter, and extending from the termination of the ureter to the commence¬ 
ment. of the urethra. This ridge forms the lateral boundary of the trigonum 
vesicsB. 5. The commencement of the urethra; the elevation of mucous 
membrane immediately btdow the number is the uvula vc9ica>. The con¬ 
striction of the bladder at this point is the neck of the bladder. 6. The 
prostatic portion of the urethra. 7. The prostate gland; the difference of 
thickness of the gland, above and below the urethra, is shewn. 8. The 
isthmus, or third lobe of the prostate; immediately beneath which the ejacu¬ 
latory duct is seen passing. 9. The right vesicula seminalis; the vas deferens 
is seen to be cut short off, close to its junction with the ejaculatory duct. 
10. The membranous portion of the urethra. 11. Cowper’s gland of the right 
side, with its duet. 12. The bulbous portion of the urethra; throughout the 
whole length of the urethra of the corpus spongiosum, numerous lacunae are 
seen. 13 The fossa navicularis. 14. The corpus cavemosum, cut somewhat 
obliquely to the right side, near its lower part. The character of the venous- 
cellular texture is well shewn. 15. The right crus penis. 16. Near the 
upper part of the corpus cavemosum, the section has fallen a little to the 
left of the middle line ; a portion of the septum pectiniforme iB consequently 
seen. This figure also indicates the thickness of the fibrous investment of 
the corpus cavemosum, and its abrupt termination at the base of f 17) the 
glans penis. 18. The lower segment of the glans. 19. The meatus urinarius. 
20. The corpus spongiosum. 21. The bulb of the corpus spongiosum. 

K R 2 
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PROSTATIC URETHRA. 


investing membrane of the glans; and at certain points of its extent, 
with the lining membrane of the numerous duets which open into the 
urethra, namely, those of Cowper’s glands, the prostUte gland, vasa 
deferentia, and vesieultc seminales. The elastic fibrous coat varies in 
thickness in the different parts of the course of the urethra: it is thick 
in the pros tale gland, forms a firm investment for the membranous 
portion of the canal, and is thin in the spongy portion, where it serves 
as a bond of connection between the mucous membrane and the corpus 
spongiosum. The urethra is about nine inches in length, and is 
divided into a prostatic, membranous, and spongy portion. 

The Prastatic portion, a little more than an inch in length, is 
situated in the prostate gland, about 
Fig. 199.* one-third nearer its upper than its 

lower surface, and extending from 
its base to its apex. Upon its lower 
circumference or lloor is a. longitu¬ 
dinal ridge or crest, the veru. mon- 
tanutn , or caput gallinaginis, mid 
on each side of the veru, a depressed 
fossa, the prostalic sinus, in which 
are seen the numerous openings 
(15 to 20) of the prostatic ducts. 
At the anterior extremity of the 
veru montaunm is a depression, the 
shuts jtocularis (vesica proslat iea; 
utrieulus) which leads back beucalli 
the third lobe of the prostate into a 
small caical sac, the probable ana¬ 
logue of the uterus. Upon the 
sides of the sinus poeularis, near its 
aperture, are the narrow openings 
of the two ejaculatory duets. The 
prostalic portion of the urethra, 
when distended, is the most dilated 
part of the canal; but, excepting 
during the passage of urine, is com¬ 
pletely closed by means of a ring of 
muscular tissue which encircles the 

* The bulbous, membranous, and prostalic urethra, with part of the bladder. 
1. Part of the urinary bladder; its internal surface. 2. The trigonum vesica*. 
3. The openings of the ureters. 4. The uvula vesicte. 5. Tho veru mon- 
tanuin. G. The opening of the sinus poeularis. 7, 7. The apertures of the 
ejaculatory duets. 8,8. Tho openings of the prostatic ducts. The numbers 
7, 7, and 8, 8, are placed on the cut surface of the supra-uretliral portion of 
the prostate gland. 9, 9. The lateral lobes of the prostate gland, a. The 
membranous portion of the urethra, b, b. Cowper’s glands, c, c. The aper¬ 
tures of the excretory ducts of Cowper’s glands, d. The commencement of 
the bulbous portion of the urethra, e, c. The upper surface of the bulb of 
the corpus spongiosum. J\f. The crura penis. g,g. The corpuscavernosuni. 
h. The spongy portion of the urethra. 
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urethra as far as the anterior extremity of the veru montaimra. In 
the contracted, state of the urethra, the veru uiontunum acts as a 
valve, being pressed upwards against the upper wall of the canal; hut, 
during the action of the detrusor muscle of the bladder, the whole 
ring is expanded by the longitudinal muscular fibres which are in¬ 
serted into it; and the veru is especially drawn downwards by two 
delicate tendons, which have been traced by Mr. Tyrrell from the 
posterior fibres of the detrusor into the tissue of this process. 

The Membranous portion, the narrowest part of the canal, is some¬ 
what less than an iuch iu length. It is situated between the two 
layers of the deep perineal fascia, and is surrounded by the fan-like 
expansions of the upper and lower segments of the compressor urethrae 
muscle, which meet at the raphe along its upper ami lower surface. 
It is continuous posteriorly with theprostatie urethra, and anteriorly 
with the spongy portion of the. canal. Its coverings are, the mucous 
membrane, elastic fibrous layer, compressor urethra: muscle, and a 
partial sheath from the deep perineal fascia. 

The Spoiiffff portion, about six inches in length, forms the rest o 
the extent of the canal, and is lodged in the corpus spongiosum from 
its commencement at the deep perineal fascia to the meatus urinarins. 
It is narrowest in the body, ami becomes dilated at either extremity, 
posteriorly iu the bulb, where it. is named the bulbous portion, and 
anteriorly in the glans penis, where it forms the Ibssa navicularis. 
The meatus uriuarius is the most const rietod part of the canal; so 
that a catheter, which will enter that opening, inay be passed freely 
through the whole extent of a normal urethra. Opening into the 
bulbous portion are, two small excretory ducts about ail inch in length, 
which may be traced backwards, between the coats of the urethra and 
the bulb, to the interval between the two layers of the deep perineal 
fascia, where they ramify in two small, lobnlated, and somewhat com¬ 
pressed glands, of about the size of peas. These are. Cowper’s glands; 
they arc situated immediately beneath t he membranous portion of the 
urethra, and are enclosed by the lower segment of the compressor 
urethra; muscle, so as to be subject to muscular compression. Upon 
the whole of the internal surface of the spongy portion of the urethra 
are numerous small openings or lacunae, which are the apertures of 
mucous glands situated in the submucous cellular tissue. The open¬ 
ings of these lacunas are directed forwards, and are liable occasionally 
to intercept the point of a small catheter iu its passage into the bladder. 
At about an incli and a half from the opening of the meatus, iu the 
upper wall of the urethra, one of these lacuna: is generally found much 
larger than the rest, and is named the lacuna magna. In a preparation 
of this lacuna, made by Sir Astley Cooper, the extremity of the canal 
presents several large primary ramifications. 
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TESTES. 

The testes are two small glandular organs suspended from the 
abdomen by the spermatic, cords, and enclosed in an external tegu- 
mentary covering, the scrotum. 

The Scrotum is distinguished into two lateral halves or hemi¬ 
spheres by a raphe, which is continued anteriorly along the under 
surface of the penis, and posteriorly along the middle line of the 
perineum to the anus. Of these two lateral portions the left is some¬ 
what longer than the right, and corresponds with the greater length 
of the spermatic cord on the left side. 

TJic scrotum is composed of two layers, the internment and a 
proper covering, the dartos; the integument is extremely thin, trans¬ 
parent, and abundant, and beset, by a number of hairs, which issue 
obliquely from the skin, and have; prominent roots. The dartos is a 
thin layer of contractile fibrous tissue, intermediate in properties 
between muscular fibre and clastic tissue ; it forms the proper tunic of 
the scrotum, and sends inwards a distinct septum (septum scroti), 
which divides it into two cavities for the two testes. The dartos is 
continuous around tin? base of the scrotum with the common superficial 
fascia of the abdomen and perineum. 

The Spermatic cord is the medium of communication between 
the testes and the interior of the abdomen : it is composed of arteries, 
veins, lymphatics, nerves, tin; excretory duct of the testicle, and 
investing tunics. It commences at the internal abdominal ring, 
where the vessels of which it is composed converge, and passes 
obliquely along the spermatic canal: the cord then escapes at the 
external abdominal ring, and descends through the scrotum to the 
posterior border of the testicle. The left cord is somewhat longer 
than the right, and permits the left testicle to reach a lower level 
than its fellow. 

The Arteries of the sperrnaf ic cord arc, the spermatic artery from 
the aorta; the deferential artery, accompanying the vas deferens, 
from the superior vesical; and the cremasteric branch from flu* 
epigastric artery. The spermatic veins form a plexus, which consti¬ 
tutes the chief hulk of the cord ; they are provided with valves at 
short intervals, and the smaller veins have a peculiar tcndril-like 
arrangement, whieluhas obtained for them the name of vasa pampini- 
formia. The lymphatics are of large size, and terminate in the 
lumbar glands. The nerves are the spermatic plexus, which is derived 
from the aortic and renal plexus, the genital branch of the genito- 
crural nerve, and the scrotal branch of the ilio-iuguinal. 

The Vas deferens , the excretory duct of the testicle, is situated 
along the posterior border of the cord, where it may easily he distin¬ 
guished by the hard and cordy sensation which it communicates to the 
lingers. Its parietes are very thick and tough, and its canal extremely 
small, and lined by the mucous membrane continued from the urethra. 

The Coveri?i(/8 of the spermatic cord are, Ihc spermatic fascia, ere- 
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master muscle, and fascia propria. The spermatic fascia is a prolon¬ 
gation of the intercolmnnar fascia, derived from tin? borders of the 
external abdominal ring during the descent of the testicle in the 
foetus. The cremasteric covering (erythroid) is the thin muscular 
expansion formed by the spreading out of the fibres of the cremaster, 
which is likewise carried down by the testis during its descent. 
The fascia propria is a continuation of the infundibuliform process 
from the transversal is fascia, which immediately invests the vessels of 
the cord, and is also obtained during the descent of the testis. 


TESTIS. 

The Testis (testicle) is a small oblong and rounded gland, about 
an inch and a half in length, somewhat compressed on the sides and 
behind, and suspended in the cavity of the scrotum by the spermatic 
cord. 

Its position in the scrotum is oblique; so that the upper extremity 
is directed upwards and forwards, and a little outwards; the lower, 
downwards and backwards, and a little inwards; the convex border 
looks forwards and downwards, and the flattened border, to which the 
cord is attached, backwards and 
upwards. Lying against its outer 
and posterior border is a flattened 
body which follows the course of 
the testicle, and extends from its 
upper to its lower extremity; this 
body is named, from its relation to 
the testis, epididymis ( hri , upon, 
tiidupog, the testicle); it is divided 
into a central part or body, an upper 
extremity or globus major, and a 
lower extremity, globus minor 
(cauda) epididymis. The globus 
major is situated against the upper 
end of the testicle, to which it is 
closely adherent; the globus minor 
is placed at its lower end, is attached 
to the testis by cellular tissue, and 
curves upwards, to become conti- 

* A transverse section of the testicle. 1. The cavity of the tunica vaginalis; 
the most external layer is the tuniea vaginalis refiexa; and that in contact 
with the organ, the tunica vaginalis propria. 2. The tuniea albuginea. 3. The 
mediastinum testis giving off numerous fibrous cords in a radiated direction 
to the internal surface of the tunica albuginea. The cut extremities of the 
vessels below the number belong to the rete testis; and those above, to the 
arteries and veins of the organ. 4. The tunica vasculosa, or pia mater testis, 
ft. One of the lobules, consisting of the convolutions of the tubuli seminiferi, 
and terminating by a single duct, the vas rectum. Corresponding lobules 
are seen between the other fibrous cords of the mediastinum. 6. Section of 
the epididymis. 


Fig. 200* 
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nuous with the vas deferens. The testis is invested by three tunies, 
tunica vaginalis, tunica albuginea, and tunica vaseulosa, and is con¬ 
nected to the inner surface of the dartos by a large quantity of 
extremely loose areolar tissue, in which fat is never deposited, but 
which is very susceptible of serous infiltration. 

The Tunica vaginalis is a pouch of serous membrane derived fron 
the peritoneum in the descent of the testis, and afterwards obliterated 
from the abdomen to within a short distance of the gland. Like other 
serous coverings, it is a shut sac, investing the organ, and thence 
reflected so us to form a bag around its circumference: hence it is 
divided into, the tunica vaginalis propria and tunica vaginalis rcjlr.ra. 
The tunica vaginalis propria covers the surface of the tunica albuginea, 
and surrounds the epididymis, connecting it to the testis by means of 
a distinct duplicators. The tunica vagilialis rettexa is attached by its 
external surface, through the medium of a quantity of loose areolar 
tissue, to the inner surface of the dartos. Between the two layers is 
the smooth surface of the shut sac, moistened by its proper secretion. 

The Tunica albuginea (dura rnnter testis) is a thick fibrous mem¬ 
brane, of a bluish white colour, and the proper tunic of the testicle. 
It is adherent externally to the tunica vaginalis propria, and from the 
union of a serous with a fibrous membrane, is considered to be a 
tibro-serous membrane, like the dura mater and pericardium. After 
surrounding the testicle, the tuuica albuginea is reflected from its pos¬ 
terior border into the interior of the gland, and forms a projecting 
longitudinal ridge, which is called the mediastinum testis (corpus 
Highmorianum*), from which numerous fibrous cords (trabecula', 
septula) arc given off, to be inserted into the inner surface of the 
tunic. The mediastinum serves to contain the vessels and ducts of 
the testicle in their passage into the substance of the organ, mid the 
fibrous cords arc admirably fitted, as has been shown by Sir Astloy 
Cooper, to prevent compression of the gland. If a transverse section 
be made of the testis, and the cut surface of the mediastinum examined, 
it will be observed that the blood-vessels of the substance of the 
organ are situated near the posterior border of the mediastinum, 
while the divided ducts of the rete testis occupy a place nearer the 
free margin. 

The Tunica vaseulosa (pia mater testis) is the nutrient membrane 
of the testis; it is situated immediately within the tunica albuginea, 
and encloses the substance of the gland, sendiug processes inwards 
between the lobules, in the same manner that the pia mater is 
reflected between the convolutions of the brain. 

The substance of the testis consists of numerous conical flattened 
lobules (lobuli testis), the bases being directed towards the surface of 
the organ, and the apices towards the mediastinum. Krause found 

» Nathaniel Highmoro, a physician of Oxford, in his “ Corporis Humani 
ihsquisitio Anatomica,” published in 1651, considers the corpus Higli- 
morianum as a duct formed by the convergence of the fibrous cords, which 
he mistakes for smaller ducts. 
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between four and five hundred of these lobules in a single testis. 
Each lobule invested by a distinct sheath formed of two layers, one 
being derived from the tunica vasculosa, the other from the tunica 
albuginea. The lobule is composed of one or several minute tubuli, 
tubuli seminiferi,* exceedingly convoluted, anastomosing frequently 
with each other near their extremities, terminating in loops or in free 
ernca! ends, and of the same diameter (-pfoy of an inch, Lauth) through¬ 
out. The tubuli semiuiferi are of a bright yellow colour; they become 
less convoluted in the apices of the lobules, and terminate by forming 
between twenty and thirty small straight duets of about twice the 
diameter of the tubuli semiuiferi, the vasa recta. The vasa recta 
enter the substance of the mediastinum, and terminate in from seven 
to thirteen ducts, smaller in dia¬ 
meter than the vasa recta. These 
duets pursue a waving course from 
below upwards through the fibrous 
tissue of the mediastinum; they 
communicate freely with each other, 
and constitute the rete testis. At 
the upper extremity of the medias¬ 
tinum, the ducts of the rete testis 
terminate in from nine to thirty 
small ducts, the vasa eferentia,\ 
which form by their convolutions a 
scries of conical masses, the coni 
vasculosi; from the bases of these 
cones tubes of larger size proceed, 
which constitute, by their complex 
convolutions, the body of the epi¬ 
didymis. The tubes become gra¬ 
dually larger towards the lower end 
of the epididymis, and terminate in 
a single large and convoluted duct, 
the vas deferens. 

The Epididymis is formed by the 
convolutions of the excretory semi¬ 
nal ducts, externally to the testis, 
and previously to their termination 

* Lauth estimates the whole number of tubuli seminiferi in each testis at 
840, and their average length at 2 feet 3 inches. According to this calcula¬ 
tion, the whole length of the tubuli seminiferi would be 1890 feet. 

t Anatomy of the testis. 1, 1. The tunica albuginea. 2,2. The medias¬ 
tinum testis. 3, 3. The lobuli testis. 4, 4. The vasa recta. 5. The rete 
testis, li. The vasa offorentla, of which six only are represented in this 
diagram. 7. The eoni vasculosi, constituting the globus major of the epidi¬ 
dymis. 8. The body of tho epididymis. 9. The globus minor of the epidi¬ 
dymis. 10. The vas deferens. 11. The vasculum aberrans. 

_t Each vas efferens with its cone measures, according to Lauth, about 
8 inches. The entire length of the tubes composing the epididymis, accord¬ 
ing to the Bame authority, is about 21 feet. 
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in the vns deferens. The more numerous convolutions and the aggre¬ 
gation of the coni vasculosi at the upper end of the organ constitute 
the globus major; the continuation of the convolutions downwards is 
the. body; and the smaller number of convolutions of the single tube 
at the lower extremity, the globus minor. The tubuli are connected 
together by a very delicate areolar tissue, and are enclosed by the 
tunica vaginalis. 

A small convoluted duct, of variable length, is generally connected 
with the duet of the epididymis immediately before the commence¬ 
ment of the vas deferens. This is the vasndim aberrant of Haller; 
it is attached to the epididymis by the areolar tissue in which that 
body is enveloped. Sometimes it becomes dilated towards its extremity, 
but more frequently retains the same diameter throughout. 

The Vas tltfei ens may be traced upwards in the course of the semi¬ 
nal fluid, from the globus minor of the epididymis along the posterior 
part of the spermatic cord, and along the spermatic canid to the inter¬ 
nal abdominal ring. From the ring it is reflected inwards to the side 
of tile fundus of the bladder, and descends along its posterior surface, 
crossing the direction of the ureter, to the inner border of the vesicula 
semiualis. In this situation it becomes somewhat larger in size and 
sacculated, and terminates at the base of the prostate gland, by 
uniting with the duet, of the vesicula scminalis and constituting the 
ejaculatory duct. The ejaculatory duct, which is thus formed by the 
junction of the duct of the vesicula scminalis with the vas deferens, 
passes forwards to the anterior extremity of the veru montamun, 
where it terminates by opening into the side of the sinus pocularis. 


FEMALE PELVIS. 

The peculiarities in form of the female pelvis have already been 
examined with the anatomy of the boues (p. !)4). Its lining boundaries 
are the same with those of the male. The contents arc, the bladder, 
vagina, uterus with its appendages, and the rectum. Some portion 
of the small intestines also occupies the upper part of its cavity. 

The Madder is in relation with the ossa pubis in front, with the 
uterus behind, from which it is usually separated by a convolution of 
small intestine, and with the neck of the uterus and vagina beneath. 
The form of the female bladder corresponds with that of the pelvis, 
being broad from side to side, and often bulging more on one 
side than on the other. This is particularly evident after frequent 
parturition. The coats of the bladder arc the same as those of the 
male. 

The Urethra is about an inch and a half in length, and is lodged 
in the upper and anterior wall of the vagina, in its coarse downwards 
and forwards, beneath the arch of the os pubis, to the meatus urinarius. 
It is lined by mucous membrane, which is disposed in longitudinal 
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folds, and is continuous internally with that of the bladder, and exter¬ 
nally with that of the vulva; the mucous membrane is surrounded by 
a proper coat*ol‘ elastic tissue, to which the muscular fibres of the de¬ 
trusor urinm are attached. It is to the elastic tissue that is due the 
remarkable dilatability of the female urethra, and its speedy return to 
its original diameter.* The meatus is encircled by a ring of fibrous 

Fig. 202.* 



* A side view of the viscera of the female pelvis. 1. The symphysis pubis; 
to the upper part of which the tendon of the rectus muscle is attached. 2. The 
abdominal parietes. 3. The collection of fat, forming the prominence of the 
mens Veneris. 4. The urinary bladder, ft. The entrance of the left ureter. 
0. The canal of the urethra, converted into a mere fissure by the contraction 
of its walls. 7. The meatus urinarius. 8. The clitoris, with its pneputium, 
divided through the middle. 0. The left nymplia. 10. The left labium majus. 

11. The meatus of the vagina, narrowed by the contraction of its sphincter. 

12. 22. The canal of the vagina, upon which the transverse rug® are apparent. 

13. The thick wall of separation between the base of the bladder and the 
vagina. I t. The wall of separation between the vagina and rectum. If). 
The perinooum. 16. The os uteri. 17. Its cervix. 18. The fundus uteri. 
The cavitas uteri is seen along the centre of the organ. 19. The rectum, 
showing the disposition of its mucous membrane. 20. The anus. 21. The 
upper part of the rectum, invested by the peritoneum. 23. The utero-vesical 
fold of peritoneum. The recto-uterine fold is seen between the rectum and 
the posterior wall of the vagina. 24. The reflexion of the peritoneum, from 
the apex of the bladder upon the urachus to the internal surface of the^abdo¬ 
minal parietes. 2ft. The last lumbar vertebra. 2G. The sacrum. 27. The 
coccyx. 
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tissue, which prevents it from distending with the same facility as the 
rest of the canal; hence it is sometimes advantageous, in performing 
this operation, to divide the margin of the meatus slightly with the 
knife. 


VAGINA. 

The Vayina is a membranous canal, leading from the vulva to the 
uterus, and corresponding in direction with the axis of the outlet of 
the pelvis. It is constricted at its commencement, but near the uterus 
becomes dilated; and is closed by the contact of the anterior with the 
posterior wall. Its length is variable; hut it is always longer upon 
the posterior than upon the anterior wall, the former being usually 
about live or six inches in length, and the latter four or live, it is 
attached to the cervix of the uterus, which latter projects into the 
upper extremity of the canal. 

In structure the vagina is composed of a mucous Intuit/, a layer of 
erectile, tissue, and an external tunic of contractile fibrous tissue, re¬ 
sembling the dartos of the scrotum. The upper fourth of the posterior 
wall of the vagina is covered, on its pelvic surface, by the peritoneum; 
while, in front, the peritoneum is reflected from the upper part of the 
cervix of the uterus to the posterior surface of the bladder. On each 
side it gives attachment, superiorly, to the broad ligaments of the 
uterus; and, inferior])’, to the pelvic fascia and lcvatores ani. 

The Mucous membrane presents a number of transverse, papilla: or 
rtit/tc upon the tipper and lower surfaces of the canal, the rugie ex¬ 
tending outwards on each side from a middle raphe. The transverse 
papilla; and raphe are more apparent upon the upper than upon the 
lower surface, and the two raphe are called the columns of the vagina. 
The mucous membrane is covered by a thin cuticular epithelium, 
which is continued from the labia, and terminates by a fringed border 
at about the middle of the cervix uteri. 

The Middle or erectile layer consists of erectile tissue enclosed be¬ 
tween two layers of fibrous membrane; this layer is thickest near the 
commencement of the vagina, and becomes gradually thinner as it 
approaches the uterus. 

The External, or dartoid layer of the vagina, serves to connect il 
to surrounding viscera. Thus, it is very closely adherent to the 
under surface of the bladder, and drags that organ down with it in 
prolapsus uteri. To the rectum it is less closely connected, and that 
intestine is therefore less frequently affected in prolapsus. 

UTERUS. 

The Uterus is a flattened organ of a pyriform shape, having the 
base directed upwards and forwards, and the apex downwards and 
backwards in the line of the axis of the inlet of the pelvis, and form¬ 
ing a considerable angle with the course of the vagina. 11 is convex 
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oil its posterior surface, and somewhat flattened upon its anterior 
aspect. In the unimpregnated state it is about three inches in length, 
two in breadth across its broadest part, and one in thickness; and is 
divisible into fundus, body, cervix, and os uteri. At the period of 
puberty the uterus weighs about one ounce and a half; after parturi¬ 
tion from two to three ounces; and at the ninth month of utero-ges- 
t at ion from two to four pounds. 


Fig. 203 * 



The Fundus and body arc enclosed in a duplicature of peritoneum, 
which is connected with the sides of the pelvis, and forms a transverse 
septum between the bladder and rectum. The folds formed by this 
duplicature of peritoneum on either side of the organ are the broad 
Hqa,meats of (he uterus. The cervix is the lower portion of the organ; 
if is distinguished from the body by a well-marked constriction; 
around its circumference is attached the upper end of the vagina, and 
at its extremity is an opening wliich is nearly round in the virgin, and 
transverse after parturition, the os uteri , bounded before and behind 
by two labia; the anterior labium being the most thick, and the pos¬ 
terior somewhat the longest. The opening of the os uteri is of con¬ 
siderable size, and is named the orificium uteri externum; the canal 
then becomes narrowed, and at the upper end of the cervix is eon- 

* The uterus with its appendages viewed on their anterior aspect. 1. The 
body of the uterus. 2. Its fundus. 3. Its cervix. 4. The os uteri. 5. The 
vagina; the number is placed on the posterior raphe or columna, from which 
the transverse rugie are seen passing off at each side. 6, 6. The broad liga¬ 
ment of the uterus. 7. A convexity of the broad ligament formed by the 
ovary. 8, 8. The round ligaments of the uterus. 9, 9. The Fallopian tubes. 
10, 10. The fimbriated extremities of the Fallopian tubes; on the left side 
the mouth of the tube is turned forwards in order to show its ostium abdo- 
minale. 11. The ovary. 12. The utero-ovarian ligament. 13. The Fallo¬ 
pio-ovarian ligament, upon which some small fimbrim are continued for a 
short distance. 14. The peritoneum of the anterior surface of the uterus. 
This memhrane is removed on the left side, but on the right is continuous 
with the anterior layer of the broad ligament. 
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stricted into a smaller opening, the orificium internum.* At this 
point the canal of the cervix expands into the shallow triangular cavity 
of the uterus, the inferior angle corresponding with the orificium 
internum, and the two superior angles, which arc funnel-shaped and 
represent the original hicornnte condition of the organ, with the com¬ 
mencement of the Fallopian tubes, in the canal of the cervix uteri 
are two longitudinal folds, anterior and posterior, to which numerous 
oblique folds converge, so as to give the idea of branches from the stem 
of a tree; hence this appearance has been denominated the arbor vit<r 
nterina. Between these folds, and around the os uteri, arc numerous 
mucous follicles. It is the closure of the mouth of one of these fol¬ 
licles, and the subsequent, distention of the follicle with its proper 
secretion, that occasions those vesicular appearances, so often noticed 
within the mouth and cervix of the uterus, called the ovu/a of 
Naboth. 

Structure. —The uterus is composed of three tunics: of an external 
or serous coat,, derived from the peritoneum, which constitutes the 
duplicuturcs on each side of the organ called the broad ligaments; of 
a middle or muscular coal, which gives thickness and hulk to the 
uterus; and of an internal or mucous membrane, which lines its in¬ 
terior, and is continuous on the one hand with the mucous lining of 
the Fallopian tubes, and on the other with that of the vagina, in the 
unimpregnated state the muscular coat is exceedingly condensed in 
texture, offers resistance to section with the scalpel, and appears to be 
composed of whitish fibres inextricably interlaced and mingled with 
blood-vessels. In the impregnated uterus the fibres are of large size, 
and distinct, and are disposed in two layers, superficial and deep. 
The superficial layer consists of fibres which pursue a vertical direc¬ 
tion, some being longitudinal, and others oblique. The longitudinal 
fibres are found principally on the middle line, forming a thin plane 
upon the anterior and posterior face of the organ and upon its fundus. 
The oblique fibres occupy chiefly the sides and the fundus. At the 
angles of the uterus the fibres of the superficial layer arc continued 
outwards upon the Fallopian tubes, and into Die round ligaments and 
ligaments of the ovaries. The deep layer consists of two hollow cones 
of circular fibres having their apex at the openings of the Fallopian 
tubes, and intermingling with each other by their bases on the body 
of the organ. These fibres arc continuous with the deep muscular 
layer of the Fallopian tubes, and indicate the primitive formation of 
the uterus by the blending of these two canals. Around the cervix 
uteri the muscular fibres assume a circular form, interlacing with and 
crossing each other at acute angles. The mucous membrane presents 
on its surface numerous minute apertures corresponding with mucous 
glands, and is provided with a columnar ciliated epithelium, which 

*.The orificium internum is not unfrequently obliterated in old persons. 
Indeed, this obliteration is so common, as to have induced Mayer to regard it 
as normal. 
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extends from the middle of the cervix uteri to the extremities of the 
Fallopian tubes. 

Vessels anaf Nerves. —The Arteries of the uterus are the uterine 
from the internal iliac, and the ovarian from the aorta. The veins 
arc large and remarkable; in the impregnated uterus they are called 
sinuses, and eousist of canals channeled through the substance of the 
organ, being merely lined by the internal membrane of the veins. 
They terminate on each side of the uterus in the uterine plexuses. 
The lymphatics terminate in the lumbar glands. 

The Nerves of the uterus are derived from the hypogastric and 
spermatic plexuses, and from the sacral plexus. They have been 
made the subject of special investigation by l)r. Robert Lee, who has 
successfully repaired the omission made by Dr. 'William Hunter, in 
this part of the anatomy of the organ, lu his numerous dissections 
of the uterus, both in the unimpregnated and gravid state, Dr. Leo 
has made the discovery of several large nervous ganglia and plexuses. 
The principal of these, situated on each side of the cervix uteri 
immediately behind the ureter, he terms the hypogastric ganglion ; 
it receives the greater number of the nerves from the hypogastric and 
sacral plexus, and distributes branches to the uterus, vagina, bladder, 
and rectum. Of the branches to the uterus, a large fasciculus pro¬ 
ceeds upwards by the side of the organ towards its angle, where they 
communicate with branches of the spermatic plexus, and form another 
large ganglion, which he designates the spermatic ganglion, and which 
supplies the fundus uteri. Besides these, Dr. Lee describes vesical 
and vaginal ganglia , and anterior and posterior suhperitoneal ganglia 
and plexuses, which communicate with the preceding, and constitute 
an extensive nervous network over the entire uterus. Dr. Lee con¬ 
cludes his observations by remarking :■—“ These dissections prove 
that the human uterus possesses a great system of nerves, which 
enlarges with the coats, blood-vessels, and absorbents, during preg¬ 
nancy, and which returns after parturition to its original condition 
before conception takes place. It is chiefly by the influence of these 
nerves that the uterus performs the varied functions of menstruation, 
conception, and parturition, and it is solely by their means that the 
whole fabric of the nervous system sympathises with the different 
morbid affections of the uterus. If these nerves of the uterus could 
not be demonstrated, its physiology and pathology would he com¬ 
pletely inexplicable.”* 
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The Appendages of the uterus are enclosed by the lateral dupli- 
catures of peritoneum, called the broad ligaments. They arc the 
Fallopian tubes aud ovaries. 


Philosophical Transactions for 1842. 
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FALLOPIAN TUBES.—OVA1UF.S. 


The Fallopian* tubes or oviducts, the uterine trumpets of the 
French writers, are situated in the upper border of the broad liga¬ 
ments, and are connected with the superior angles of the uterus. 
They are somewhat trumpet-shaped, being smaller at the uterine than 
at the free extremity, and narrower in the middle than at either end. 
Each tube is about four or live inches in length, and more or less 
llexuous in its course. The canal of the Fallopian tube is exceedingly 
minute; its inner extremity opens by means of the ostium uterinum 
into the upper angle of the cavity of the uterus, and the opposite end 
into the cavity of the peritoneum. The free or expanded extremity of 
the Fallopian tube presents a double and sometimes a triple scries of 
small processes or fringes, which surround the margin of the trumpet 
or I'uuncl-shapcd opening, the ostium abdominate. This fringe-like 
appendage to the end of the tube has gained for it the appellation of 
the fimbriated extremity ; and the remarkable manner in which this 
circular fringe applies itself to the surface of the ovary during sexual 
excitement, the additiomd title of morsus diaboli. A short ligamen¬ 
tous cord proceeds from the fimbriated extremity to be attached to the 
distal end of the ovary, and serves to guide the tube in its seizure of 
that organ. 

The Fallopian tube is composed of three tunics, an external and 
loose investment derived from the peritoneum; a middle or muscular 
coat, consisting of circular (iutermd) and longitudinal (external) fibres, 
continuous with those of the uterus; and an internal or lining mucous 
membrane, which is continuous on the one hand with the mucous 
membrane of the uterus, and at the opposite extremity with the peri¬ 
toneum. In the minute canal of the tube the mucous membrane is 
thrown into longitudinal folds or rugic, which indicate the adaptation 
of the tube for dilatation. 

The Ovakies (testes muliebres) arc two oblong flattened and oval 
bodies, of a whitish colour and uneven surface, situated in the posterior 
layer of peritoneum of the broad ligaments. They are connected 1 o 
the upper angles of the uterus at each side by means of a rounded 
cord, consisting of fibrous tissue, and a few muscular fibres derived 
from the uterus, the ligament of the vvarg. By the opposite extremity 
they are connected by another and a shorter ligament to the fimbriated 
aperture of the Fallopian tube. 

In structure the ovary is composed of a ccllulo-fibrous parenchyma 
or stroma, traversed by blood-vessels, and enclosed in a capsule con¬ 
sisting of three layers; a vascular layer, which is situated most inter¬ 
nally, and sends processes inwards to the interior of the organ; a 
middle or fibrous layer (tunica albuginea) of considerable density ; and 
an external investment of peritoneum. In the cells of the stroma of 
the ovary the small vesicles or ovisacs of the future ova, the Graafian 

* Gabriel Fallopius, a nobleman of Modena, was one of the founders of 
modern anatomy. He wuh Professor at Ferrara, then at Pisa, and afterwards 
succeeded Vesalius at Padua. His principal observations are collected in a 
work, “ Observationes Anatomies?,” which he published in 15GI- 



EXTERNAL ORGANS OF GENERATION. 


625 


vesicles, us they have been termed, are developed. There arc usually 
about fifteen fully formed Graafian vesicles iu each ovary; and Dr. 
Martin Barry‘has shewn that countless numbers of microscopic ovisacs 
exist in the parenchyma of the organ, bat that very few out of t hese 
are perfected so as to produce ova. 

After conception, a yellow spot, the corpus hr/c/m, is found in one 
or both ovaries. The corpus luteum is a globular mass of yellow, 
spongy tissue, traversed by white areolar hands, and containing in its 
centre a small cavity, more or less obliterated, which was originally 
occupied by the ovum. The interior of the cavity is lined by a 
puckered membrane, the remains of the ovisac. In recent corpora 
lutca, the opening by which the ovum escaped from the ovisac through 
the capsule of the ovary is distinctly visible; when closed, a small 
cicatrix may be scon on the surface of the ovary in the situation of 
the opening. A similar appearance to the preceding, but of smaller 
size, and without a central cavity, is sometimes met with in the 
ovaries of the virgin ; this is a false corpus l ale am. 

Vessels and Nerves .—The Arteries of the ovaries are the spermatic 
or ovarian; their nerves arc derived from the spermatic plexus. 

The Bound ligaments are two muscular aiul fibrous cords between 
four and live inches long, situated within the layers of the broad liga¬ 
ments, and extending from the upper angles of the uterus, and along 
the spermatic canals to the labia majora, in which they are lost. 
They are accompanied by a small artery, by several filaments of the 
spermatic plexus of nerves, by a plexus of veins, and by a process 
of the peritoneum which represents the serous membrane investing 
the spermatic cord iu the male. In the young subject, this process 
extends for a short distance along the spermatic canal, and is denomi¬ 
nated the canal of Nnck; it is occasionally pervious in the adult. 
The plexus of veins occasionally becomes varicose, and forms a small 
tumour at the external abdominal ring, which has been mistaken for 
inguinal heruia. The round ligaments serve to retain the uterus 
in its proper position in the pelvis, and, during ntero-gestation, to draw 
the anterior surface of the organ against the abdominal parietes. 

EXTERNAL ORGANS OF GENERATION. 

The female organs of generation are divisible into the internal and 
external; the internal are contained within the pelvis, and have been 
already described; they are the vagina, uterus, ovaries, and Fallopian 
tubes. The external organs are the mons Veneris, labia majora, labia 
minora, clitoris, meatus uriuarius, and the opening of the vagina, 

The Mons Veneris is the eminence of integument, situated upon tin- 
front of the ossa pubis. Jts cellular tissue is loaded with adipose 
substance, and the surface covered with hairs. 

The Labia majora are two large longitudinal folds of integument, 
containing cellular tissue, fat, and a tissue resembling the dartos. 
They enclose an elliptical fissure, the common urino-scxual opening or 
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vulva. The vulva receives the inferior opening of the urethra ami 
vagina, anti is bounded anteriorly by the commissure superior, and 
posteriorly by the commissure inferior. Stretching across the posterior 
commissure is a small transverse fold, the fnemlam labiorum or 
fourchctte, which is ruptured during parturition; and immediately 
within this fold is a small cavity, the/bi.va uavicularis. The length 
of the perineum iB measured from the posterior commissure to the. 
margiu of the aims, and is usually not more than an inch. The external 
surface of the labia is covered with hairs : the inner surface, is smooth, 
and lined by mucous membrane, which contains a number of sebiparons 
follicles, and is covered hy a thin cuticular epithelium. The use of the 
labia majora is to favour the extension of the vulva during parturition; 
for, in the passage of the head of the foetus, the lahia are unfolded and 
completely effaced. 

The Labia minora, or nympho 1 , are two smaller folds, situated 
within the, lahia majora. Superiorly they arc divided into two pro¬ 
cesses, which surround the glans clitoridis, the superior fold forming 
the prieputium clitoridis, mid the inferior its framulum. Interiorly, 
they diminish gradually in size, and are lost on the sides of the opening 
of the vagina. The nymplne cousist of mucous membrane, covered 
hy a thin cuticnlar epithelium. They are provided with a number 
of mucous follicles, and contain, in their interior, a plexus of blood¬ 
vessels. 

The Clitoris is a small elongated organ situated in front of the ossa 
pubis, and supported hy a suspensory ligament. It is formed hy a 
small body, which is analogous to the corpus cavemosum of the penis, 
and, like it, arises from the ramus of the os pubis and ischium on each 
side, hy two crura. At the extremity of the clitoris is a srnidl accu¬ 
mulation of erectile tissue which is highly sensitive, and is termed 
the (jtaus. The corpus caveruosum clitoridis, like that of the penis, 
is composed of erectile tissue, enclosed in a dense layer of librous 
membrane, and is susceptible of erection. lake the penis, also, it is 
provided with two small muscles, the ereclores clitoridis. 

At about an inch behind the clitoris is the entrance of the vagina, 
an elliptical opening, marked by a prominent margin. The entrance 
to the vagina is closed in the virgin by a membrane of a semilunar 
form, which is .stretched across the opening; tliisisthe%»n?«. Some¬ 
times the membrane forms a complete septum, and gives rise to great 
inconvenience by preventing the escape of the menstrual effusion. It 
is then called an imperforate hymen. The hymen must not he con¬ 
sidered a necessary accompaniment of virginity, for its existence, is 
very uncertain. When present, it assumes a variety of appearances; 
it may be a membranous fringe, witli a round opening in the centre, 
or a semilunar fold, leaving an opening in front; or a transverse 
septum, having an opening both in front and behind; or a vertical 
band with an opening at either side. 

The rupture of the liymeu, or its rudimentary existence, gives rise 



MAMMARY GLANDS. 627 

to the appearance of a fringe of papillae arouml the opening of the 
vagina ; these are called eanmcnlte uiyrlfoniirs. 

The triangular smooth surface between the clitoris amt the entrance 
of the. vagina, which is hounded on each side by the upper portions of 
the nyniphce, is the vestibule. 

At tin: posterior part of the vestibule and near the margin of the 
vagina is the opening of the urethra, the meatus nrmarim ; and 
around the meatus an elevation of the mucous membrane formed by 
the aggregation of numerous mucous glands. This prominence serves 
as a guide to finding the meatus in the operation of introducing the 
female catheter. Beneath the vestibule on each side, and extending 
from the clitoris to the side of the vagina, are. two oblong or pyriform 
bodies, consisting of erectile tissue enclosed in a thin layer of librous 
membrane. These, bodies are narrow above (pars intermedia), and 
broad and rounded below, and are termed by Kola'll, who considers 
them analogous to the hull) of the male urethra, the but hi vestibuti. 
Behind these bodies and lying against the outer wall of the vagina-are 
two small glands analogous to (lowper’s glands in the male subject; 
these are the yhtmls of Barthoti.ee. Each gland opens by means of a 
long duet upon the inner side of the corresponding nympha. 

MA.MMAHY (HANDS. 

The Mamma are situated in the pectoral region, and are separated 
from the pectoralis major muscle, by a thin layer of superficial fascia. 
They exist in the male as well as in the female, hut in a rudimentary 
state, unless excited into growth by some peculiar action, such as the 
loss or atrophy of the testes. 

Their base is somewhat elliptical, the long diameter corresponding 
with the direction of the fibres of the pectoralis major muscle; and 
the left mamma is generally a little larger than the right. 

Near the centre of the convexity of each mamma is a small promi¬ 
nence. of the integument, called the nipple (mamilla), which is sur¬ 
rounded by an areola having a coloured tint. In the female before 
impregnation, the colour of the areola is a delicate pink; after impreg¬ 
nation, it assumes a brownish hue, which deepens in colour as preg¬ 
nancy advances; and after the birth of a child, the brownish tint 
continues through life. 

The areola is furnished with a considerable number of sebiparous 
(///mils, which secrete a peculiar fatty substauce for the protection of 
file delicate integument around the nipple. During suckling these 
glands arc increased in size, and have the appearance of small pimples, 
projecting from the skin. At this period they serve by their increased 
secretion to defend the nipple and areola from the excoriating action 
of the saliva of the infant. 

In Structure, the mamma is a conglomerate gland, and consists of 
lobes, which are held together by a dense and iirm areolar tissue; the 
s s 2 
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lobes are composed of lobules, and the lobules of minute carnal vesicles, 
the ultimate terminations of the excretory ducts. 

The excretory ducts (tubuli laetiferi, galactophori), from fifteen to 
twenty-five in number, commence by small openings at the apex of 
the nipple, and pass inwards, parallel with each other, towards the 
central part of the gland, where they form dilatations (ampullie), and 
give off numerous branches to ramify through the gland to their ulti¬ 
mate terminations in the minute lobules. 

The ducts and ctceal vesicles are lined, throughout, by a mucous 
membrane, which is continuous at the apex of the nipple with the 
integument. 

In the nipple the excretory ducts are surrounded by a tissue ana¬ 
logous to the dartos of the scrotum, to which the power of ercctility 
of the nipple seems due. There is no appearance of any structure 
resembling erectile tissue. 

Vessels mid Nerves .—The nuirnmic are supplied with arienes from 
the thoracic branches of the axillary, from the intcrcostals, and from 
the internal mammary. The veins form an incomplete circle around 
the base of the nipple (circulus venosus Hallcri), from which larger 
veins conduct the blood to the circumference of the gland. 

The Lymphatics follow the border of the pectoralis major to the 
axillary glands. 

The Nerves are derived from the thoracic and intcrcostals. 
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CHAPTER XI. 

ANATOMY OF THE F05TUS. 

The medium weight of a child of the full period, at birth, is seven 
pounds, and its length seventeen inches; the extremes of weight are 
four pounds and three quarters, and ten pounds; and the extremes of 
measurement fifteen and twenty inches. The head is of large size, 
and lengthened from before backwards; the face small. The upper 
extremities are greatly developed, and the thorax expanded and full. 
The upper part of the abdomen is large, from the great size of the 
liver; the lower part is small and conical. And the lower extremities 
are very small in proportion to the rest of the body. The external 
genital organs are very large, and fully developed, and the attachment 
of the umbilicus is one inch farther from the vertex of the head thau 
from the soles of the feet; and one inch farther from the cusiform 
cartilage than from the symphysis pubis. 

Osseous system. —The development of the osseous system lias 
been treated of in the first chapter. The ligamentous system presents 
no peculiarity deserving of remark. 

Muscular system. —The muscles of the foetus at birth are large 
and fully formed. They are of a lighter colour than those of the 
adult, and of softer texture. The transverse striie on the fibres of 
animal life are not distinguishable until the sixth month of foetal 
life. 

Vascular sYSTKlf. —The circulating system presents several pecu¬ 
liarities: lstly, In the heart; there is a communication between the 
two auricles by means of the foramen ovale. 2ndly, In the arterial 
system; there is a communication between the pulmonary artery and 
descending aorta, by means of u large trunk, the ductus arteriosus. 
3rdly, Also in the arterial system : the internal iliac arteries, under 
the name of hypogastric and umbilical , arc continued from the foetus 
to the placenta, to which they return the blood which lias circulated 
in the system of the foetus. 4thly, In the venous system; there is a 
communication between the umbilical vein and the inferior vena cava, 
called the ductus venosus. 

FCETAL CIRCULATION. 

The pure blood is brought from the placenta by the umbilical vein. 
Tbc umbilical vein passes through the umbilicus, and enters the liver, 
where it divides into several branches, which may be arranged under 
three heads:—lstly. Two or three, which are distributed to the left 
lobe. 2nd]y, A single branch, which communicates with the portal 
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Fig. 204 * 



* The festal circulation. 1. The umbilical cord, consisting of the umbilical 
vein and two umbilical arteries; proceeding from the placenta (2.) 3. The 
umbilical vein dividing into three branches; two (4, 4), to bo distributed to 
the liver; and one (5), the ductus venosus, which enters the inferior vena 
cava (6). 7, The portal vein, returning the blood from the intestines, and 
uniting with the right hepatic branch. 8. The right auricle; tho course of 
the blood is denoted by the arrow, proceeding from 8, to 9, the left auricle. 
10. The left ventricle ; the blood following the arrow to the arch of the aorta 
(11), to be distributed through the branches given off by tho arch to the head 
and upper extremities. The arrows 12 and 13, represent the return of the 
blood from the head and upper extremities through the jugular and subcla¬ 
vian veins, to the superior vena cava (14), to the right auricle (8), and in the 
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vein in the transverse fissure, and supplies the right lobe. 3rdly, A 
large branch, the ductus veuosus, which passes directly backwards, 
and joins the inferior cava. In the inferior cava the pure blood 
becomes mixed with that which is returning from the lower extremities 
and abdominal viscera, and is carried through the right auricle (guided 
by the Eustachian valve) and through th a foramen orate, into the left 
auricle. Erom the left auricle it passes into the left ventricle, and 
from the left ventricle into the aorta, whence it is distributed, by 
means of the carotid and subclavian arteries, principally to the head 
and upper extremities. From the head and upper extremities, the 
impure blood is returned by the superior vena cava to the right auricle; 
from the right auricle, it is propelled into the right ventricle; and 
from the right ventricle into the pulmonary artery. In the adult, 
the blood would now be circulated through the lungs, and oxygenated; 
but in the foetus the lungs are solid, and almost impervious. Only a 
tmall quantity of the blood passes therefore into the lungs; the greater 
lart rushes through the ductus arteriosus, into the commencement-of 
the descending aorta, where it becomes mingled with that portion of 
the pure blood which is not sent through the carotid and subclaviau 
arteries. 

Passing along the, aorta, a. small quantity of this mixed blood is 
dstributed by the external iliac arteries to the lower extremities; the 
ircater portion is conveyed by the internal iliac, hypogastric, and 
ifmbilical arteries to the placenta; the hypogastric arteries proceeding 
trom the internal iliaes, and passing by the side of the fundus of the 
Madder, and upwards along the anterior wall of the abdomen to the 
umbilicus, where they become the umbilical arteries. 

From a careful consideration of this circulation, we perceive—1st. 
That the pure blood from the placenta is distributed in considerable 
quantity to the liver, before entering the general circulation. Hence 
arises the abundant nutrition of that organ, and its enormous size in 
comparison with other viscera. 

2ndly. That the right auricle is the scene of meeting of a double 
current; the one coming from the inferior cava, the other from the 
superior, and that they must cross each other iu their respective course, 
llow this crossing is effected the theorist will wonder; not so the 
practical anatomist; for a cursory examination of the foetal heart will 
show—1. That the direction of entrance of the two vessels is so oppo¬ 
site, that they may discharge their currents through the same cavity 

course of the arrow through the right ventricle (15), to the pulmonary artery 
(10). 17. The ductus arteriosus, which appears to be a proper continuation 
of the pulmonary artery, the offsets at each side are the right and left pul¬ 
monary artery cut off; these are of extremely small size as compared with 
the ductus arteriosus. The ductus arteriosus Joins the descending aorta (18, 
18), which divides into the common iliaes, and these into the internal iliaes, 
which become the hypogastric arteries (19), and return the blood along the 
umbilical cord to the placenta; while the other divisions, the external iliaes 
(20), arc continued into the lower extremities. The arrows at the termina¬ 
tions of these vessels mark the return of the venous blood by the veins to the 
inferior cava. 
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without admixture. 2. That the inferior cava opens almost directly 
into the left auricle. 3. That by the aid of the, Eustachian valve, the 
current in the inferior cava will be almost entirely excluded from the 
right ventricle. 

Srdly. That the blood which circulates through the arch of the 
aorta comes directly from the placenta; and, although mixed with the 
impure blood of the inferior cava, yet is propelled in so great abund¬ 
ance to the head and upper extremities, as to provide for the increased 
nutrition of (hose important parts, and prepare them, by their greater 
size and development, for the functions which they arc required to 
perform at the instant of birth. 

4thly. That the blood circulating in the, descending aorta is very 
impure, being obtained principally from the returning current in the 
superior cava; a small quantity only being derived from the left ven¬ 
tricle. Yet it is from this impure blood that the nutrition of the 
lower extremities is provided. Hence we arc not surprised at thcii 
insignificant development at birth; while we admire the providence 
of nature, that directs the nutrient current, in abundance, to the 
organs of sense, prehension, aud deglutition, organs so necessary, cvei 
at the instant of birth, to the safety and welfare of the creature. 

After birl h, the foramen ovale becomes gradually closed by a mem 
branous layer, which is developed from the margin of the openin' 
from below upwards, aud completely separates the two auricles. Tie 
situation of the foramen is seen in the adult heart, upon the septun 
auricularum, and is called the fossa avails; the prominent margin o! 
the opening is the annulus avails. 

As soon as the lungs have become, inflated by the first act of inspi¬ 
ration, the blood of the pulmonary artery rushes through its right 
aud left branches into the lungs, to be returned i o the left auricle by 
1 lie pulmonary veins. Thus the pulmonary circulation is established. 
Then the ductus arteriosus contracts and degenerates into an imper¬ 
vious fibrous curd, serving in after life simply as a bund of union 
between the left pulmonary artery and the concavity of the arch of 
the aorta. 

The current through the umbilical cord being arrested, the hypo- 
(jasfric arteries likewise contract and become impervious. The 
umbilical vein and ductus venusus, also deprived of their circulating 
current, become reduced to fibrous cords, the former being the round 
ligament of the liver, aud the latter a fibrous hand which may be 
traced along the fissure for the ductus vcuosus to .the inferior vena 
cava. 

Nervous system. —The brain is very soft, almost pulpy, and has 
a reddish tint throughout; its weight at birth, relatively to the entire 
body, is as one to six, and the difference between the white and grey 
substance is not well marked. The nerves are firm and well deve¬ 
loped. 
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ORGANS OF SENSE. 

Eye .—The eyeballs arc of large size and well developed at birth. 
The pnpil is closed by a vascular membrane called the wembrantt 
/mpillaris, which disappears at about the seventh month. Sometimes 
it remains permanently, and produces blindness. It consists of two 
thin membranous layers, between which the ciliary arteries are pro¬ 
longed from the edge of the iris, and form arches and loops by return¬ 
ing to it again, without anastomosing with those, of the opposite side. 

The removal of the membrane tabes place by the contraction of 
these arches and loops tpwards the edge of the pupil. The capsule of 
the lens is extremely vascular. 

Ear .—The car is remarkable for its early development; the laby¬ 
rinth and ossicula auditus are ossified at an early period, and the 
latter arc completely formed before birth. The only parts remaining 
incomplete are the mastoid cells, and the meatus auditorius. Thu 
membrana tympani in the foetal head is very oblique, occupying 
almost the basilar surface of the skull; hence probably arises a 
deficient acuteness in the perception of sound. It is also extremely 
vascular. 

Nose .—The sense of smell is imperfect in the infant, as may be in¬ 
ferred from the small capacity of the nasal fosste, and the non-deve¬ 
lopment of the ethmoid, sphenoid, frontal, and maxillary sinuses. 

THYROID GLAND. 

The Tliyra'ul //land is of large size in the foetus, and is developed 
hv two lateral halves, which approach and become connected at the 
middle line so as to constitute a single gland. It is doubtful whether 
it performs any special function in foetal life. 

THYMUS GLAND. 

The Thymus gland* consists “ of a thoracic and a cervical portion 
on each side. The former is situated in the anterior mediastinum, 
and the latter is placed in the neck just above the first boue of the 
steruum, and behind the stcruo-hyoidei and sterno-thyroidei muscles.” 
It extends upwards from the fourth rib as high as the thyroid gland, 
resting against the pericardium, and separated from the arch of the 
aorta and great vessels by the thoracic fascia in the chest, and lying 
on each side of the trachea in the neck. 

Although described usually as a single gland, it consists actually of 
two lateral, almost symmetrical glaads, connected with each other by 
areolar tissue only, and having no structural communication: they 
may therefore he “ properly called, a right and left thymus gland.” 

* In the description of this gland I have adhered closely to the history of it 
given by Sir Astley Cooper, in his beautiful monograph “ On the Anatomy 
of the Thymus Gland," 1832. 
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Between the second and third months of embryonic existence, tin- 
thymus is so small as to be only “just perceptible;” and continues 
gradually increasing with the growth of the foetus until the seventh. 
At the eighth month it is large; but, during the ninth, it undergoes a 
sudden chaugc, assumes a greatly increased size, and at birth weighs 
240 grains. After birth it continues to enlarge until the expiration 
of the first year, when it ceases to grow, aud gradually diminishes, 
until at puberty it has almost disappeared. 

The thymus is a conglomerate gland, being composed of lobules dis¬ 
posed in a spiral form around a central cavity. The lolmles are held 
together by a firm areolar tissue (“reticulated”), and the entire gland 
is enclosed in a coarse oellulo-fibrous capsule. 

Fig. 205* 



The Lobules are very numerous, and vary in size from that of tlu- 
liead of a pin to a moderate-sized pea. Each lobule contains in its 
interior a small cavity, or “secretory cell” and several of these cells 
open into a small “ pouch” which is situated at their base, and leads 
to the central cavity, the “ reservoir of the thymus .” 

The Reservoir is lined iu its interior by a vascular mucous mem¬ 
brane, which is raised into ridges by a layer of ligamentous hand." 

* A section of the thymus gland at the eighth month, shewing its anatomy. 
Tills figure, and the succeeding, were drawn from two of Sir Astley Cooper’s 
beautiful preparations, with the kind permission of their possessor. The 
references were made by Sir Astley’s own hand. 1. The cervical portions 
of the gland; the independence of the two lateral glands is well marked. 
2. Secretory cells seen on the cut surface of the section ; these are observed 
in all parts of the section. 3, 3. The pores or openings of tho secretory cells 
and pouches; they arc seen dispersed upon the whole internal surface of the 
great central cavity or reservoir. The continuity of the reservoir in the 
lower or thoracic portion of the gland, with the cervical portion, is seen in 
the figure. 
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situated beneath it. The ligamentous bauds proceed in various 
directions, and encircle the open mouths {pores) of the secretory 
cells and pou*ehes. This ligament¬ 
ous layer serves to keep the lobules Fig. 20G* 

together, and prevent the injurious 
distention of the cavity. 

When either gland is carefully 
unravelled by removing the areolar 
capsule and vessels, and dissecting 
away the reticulated areolar tissue 
which retains the lobules in con¬ 
tact, the reservoir, from being folded 
in a serpentine manner upon itself, 
admits of being drawn out into a 
lengthened tubular cord, + around 
which the lobules are clustered in a 
spiral manner, and resemble kuots 
upon a cord, or a string of beads. 

The reservoir, pouches, and cells, 
contain a white iluid “like chyle,” 
or “like cream, but with a small 
admixture of red globules.” 

In an examination of the thymic 
iluid which I lately (1840) made, 
with a Powell microscope magnify¬ 
ing 000 times linear measure, I 
observed that the corpuscles were 
very numerous, smaller than the 
blood particles, globular and oval in 
form, irregular in outline, variable 
in size, and provided with a small 
central nucleus. 

In the human fetus this fluid has 
been fouud by Sir Astley Cooper 
in too small proportion to he sub¬ 
mitted to chemical analysis. But the 
thymic fluid of the fetal calf, which 
exists in great abundance, gave the 
following analytical:): results; one 
hundred parts of the fluid contained sixteen parts of solid matter, 
which consisted of, 

* The course and termination of the “ absorbent ducts” of the thymus of 
the calf; from one of Sir Astley Cooper’s preparations. 1. The two internal 
jugular veins. 2. The superior vena cava. 3. The thoracic duct, dividing 
into two branches, which reunite previously to their termination in the root 
of the left jugular vein. 4. The two thymic ducts; that on the left side 
opens into the thoracic duct, and that on the right into the root of the right 
jugular vein. 

t See the beautiful plates in Sir Astley Cooper’s work. 

t This analysis was conducted by Dr. Dowler of Richmond. 
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Incipient fibrine, 

Albumen, 

Mucus, and muco-extractive matter, 

M uriatc and phosphate of potass. 

Phosphate of soda, 

Phosphoric acid, a trace. 

According to the researches of Mr. Simon* and Ocstcrlon the 
thymus is composed of polygonal and mutually flattened membranous 
cells, measuring from half a line to two lines in diameter and arranged 
in conical masses around a central cavity. Each cell is surrounded by 
a capillary plexus and connected to neighbouring cells by areolar tissue 
intermingled with elastic fibres. The corpuscles found in the fluid of 
the thymus are dotted nuclei measuring xnhzs of an inch in diameter; 
and are subject to conversion into nucleated cells and fat-cells. 

The Arteries of the thymus gland are derived from the internal 
mammary, and from the superior and inferior thyroid. 

The Veins terminate in the left vena innomiuata, and some small 
branches in the thyroid veins. 

The Nerves arc very minute, and are derived chiefly, through the 
internal mammary plexus, from the superior thoracic ganglion of tho 
sympathetic. Sir Astley Cooper has also seen a branch from the 
junction of the pucnmogastric and sympathetic pass to the side of the 
gland. 

The Lymphatics terminate in the general union of the lymphatic 
vessels at the junction of the internal jugular and subclavian veins. 
Sir Astley Cooper has injected them only once in the human foetus, 
hut in the calf he finds two large lymphatic duets, which commence 
in the upper extremities of the glands, and pass downwards, to termi¬ 
nate at the junction of the jugular and subclavian vein at each side. 
These vessels he considers to be the “ absorbent ducts of the glands; 
‘ thymic ducts;’ they are the carriers of the fluid from the thymus into 
the veins.” 

Sir Astley Cooper concludes his anatomical description of this gland 
with the following observations -.— 

“ As the thymus secretes all the parts of the blood, viz. albumen, 
fibrine, and particles, is it not probable that the gland is designed to 
prepare a fluid well fitted for the fatal growth and nourishment from 
the blood of the mother, before the birth of the foetus, and, conse¬ 
quently, before chyle is formed from food?—and this process continues 
for a short time after birth, the quantity of fluid secreted from the 
thymus gradually declining as that of chylification becomes perfectly 
established.” 

FCETAL LUNGS, 

The Lungs, previously to the act of inspiration, are dense and solid 
in structure, and of a deep red colour. Their specific gravity is greater 

* “ A Physiological Essay on the Thymus Gland,” 4to. 1845. 
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than water, in which they sink to the bottom; whereas lung which 
Inis respired will float, upon that fluid. The specific gravity is, how¬ 
ever, no t est'of the real weight of the lung, the respired lung being 
actually heavier than the fetal. Thus the weight of the fatal lung, 
at about the middle period of uterine life, is to the weight of the body 
as 1 to 60.* But, after respiration, the relative weight of the lung 
to the entire body is us 1 to 30. 

FCETAD HEART. 

The Heart of the fetus is large in proportion to the size of the 
body; it is also developed very early, representing at first a simple 
vessel, and undergoing various degrees of complication until it arrives 
at the compound character which it presents after birth. The two 
ventricles form, at one period, a single cavity, which is afterwards di¬ 
vided into two by the septum veiitriculorum. The two auricles com¬ 
municate up to the moment of birth, the septum being incomplete, 
and leaving a large openiug between them, the foramen mule (foramen 
of Botalf). 

The Ductus arteriosus is another peculiarity of the fetus connected 
with the heart; it is a communication between the pulmonary artery 
and the aorta. It degenerates into a fibrous cord after birth, from 
the double cause, of a diversion in the current of the blood towards 
the lungs, and from the pressure of the left bronchus, caused by its 
distention with air. 


VISCERA OR THE AUDOMKN. 

At an early period of uterine life, and sometimes at the period of 
birth, as I have twice observed in the imperfectly developed Indus, 
two minute fibrous threads may he seen passing from the umbilicus 
to the mesentery. These are the remains of the ouiphalo-mesentcric 
vessels. 

The Omphalo-mesenleric arc the first developed vessels of tile germ: 
they ramify upon the vcsieula umbiliculis, or yolk-bag, and supply the 
newly formed alimentary canal of the embryo. From them, as from 
a centre, the general circulating system is produced. After the esta¬ 
blishment of the placental circulation they cease to carry blood, and 
dwindle to the size of mere threads, which may he easily demonstrated 
in the early periods of uterine life ; but are completely removed, ex¬ 
cepting under peculiar circumstances, at a later period. 

The Stomach is of small size^ and the great extremity but little 
developed. It is also more vertical in direction the earlier it is exa¬ 
mined, a position that would seem due to the enormous-magnitude of 
the liver, mid particularly of its left lobe. 

* Crnveiihier, Anatomie Descriptive, vol. ii. p. 621. 

t Leonard Botal, of Piedmont, was the first of the moderns who gave an 
account of this opening, in a work published in 1565. His description is very 
imperfect. The foramen was well known to Galen. 
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'flic Afjtev.di.jr vermiformis cirri is long and of large size, and is 
continued directly from the central part of the cul-de-sac of the 
etccum, of which it appears to be a constricicd continuation. This is 
the character of the appendix cicei in the higher quadrunmna. 

The large intestines arc tilled with a dark green viscous secretion, 
called meconium (piyicwv, poppy), from its resemblance to the inspis¬ 
sated juice of the poppy. 

The l'anc.rcas is comparatively larger in the fictus than in the 
adult. 

The Spleen is comparatively smaller in the foetus than in the adull. 

TOTAL LIVER. 

The Liner is the first formed organ in the embryo. It is developed 
from the alimentary canal, and at about the third week (ills the whole 
abdomen, and is one half the weight of the, entire embryo. At the 
fourth month the liver is of immense size iu proportion to the bulk 
of the fmtus. At birth, it is of very large size, and occupies (lie 
whole upper part of the abdomen. The left lobe is as large as the 
right, and the falciform ligament corresponds with the middle line of 
the body. The liver diminishes rapidly after birth, probably from 
obliteration of the umbilical vein. 

KIDNEYS AND SUPRA-RENAL CAPSULES. 

The Kduei/s present a tubulated appearance iu the fmtus, which is 
their permanent type among some animals, as the hear, the otter, and 
cetacea. 

The Supra-reital capsules arc organs which appear, from their early 
and considerable development, to belong especially to the economy of 
the foetus. They arc distinctly formed at the second month of em¬ 
bryonic life, and are greater iu size and weight than the kidneys. At 
the third or fourth month, they are equalled in bulk by the kidneys; 
and at birth they arc about one-third less than those organs. 

VISCERA OF T1IE PELVIS. 

The Bladder in the feetus is long and conical, and is situated alto¬ 
gether above the upper border of the ossa pubis, which arc as yet 
small and undeveloped. It is, indeed, an abdominal viseus, and is 
connected superiorly with a tihrous cord, called the urachus , of which 
it appears to he an expansion. 

The TJrachiis is continued upwards to the umbilicus, and becomes 
connected with the umbilical cord. In animals it is a pervious duet, 
and is continuous with ouc of the membranes of the, embryo, the 
allantois. It has been found pervious in the human feelus; and the 
urine has been known to pass through the umbilicus. Calculous con¬ 
cretions have also been found in its course. 
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The Uterus , in tlic early periods of embryonic existence, appears 
bifid, from the large size of the Fallopian tubes, and the small develop¬ 
ment of the bbdy of the organ. At the end of the fourth month, Ihc 
body assumes a larger bulk, and the bilid appearance is lost. The 
cervix uteri in the Indus is larger than the body of the organ. 

The Ovaries are situated, like the testicles, in the lumbar region, 
near the- kidneys, and descend from thence, gradually, into the 
pelvis. 

TESTES. 

The Testicles in the embryo are situated in the lumbar regions, 
immediately in front of and somewhat below the kidneys. They have, 
connected with them interiorly, a peculiar structure, which assists in 
their descent, and is called the gubernaculum testis. 

The Gubernacuhnn is a soft and conical cord, composed of areolar 
tissue containing in its areola; a gclatiniform fluid. In the abdomen 
it lies in front of the psoas muscle, and passes along the spermatic 
canal, which it serves to distend for the passage of the testis. It is 
attached by its superior and larger extremity to the lower end of the 
testis and epididymis, and by the inferior extremity to the bottom of 
the scrotum. The gubernaculum is surrounded by a thin layer of 
muscular fibres, the cremaster, which pass upwards upon this body to 
bo .attached to the testis. Interiorly the muscular fibres divide into 
three processes, which, according to Mr. Curling,* are thus attached: 
“ The external and broadest is connected to l’oupart’s ligament iu the 
inguinal canal; the middle forms a lengthened band, which escapes 
at the external abdominal ring, and descends to the bottom of the 
scrotum, where it joins the dartos ; the internal passes in the direction 
inwards, and has a firm attachment to the os pubis and sheath of the 
rectus muscle. Besides these a number of muscular fibres are reflected 
from the internal oblique on the front of the gubcrnnciilmn.” 

The Descent of the testicle is gradual and progressive. Between 
the fifth and sixth months it has reached the lower part of the psoas 
muscle, and during the seventh it makes its way through the sper¬ 
matic canal, and descends into the scrotum. 

While situated in the lumbar region, the testis and gubernaculum 
arc placed behind the peritoneum, by which they are invested upon 
their anterior surface and sides. As they descend, the investing peri¬ 
toneum is carried downwards with the testis into tlie^serolurn, forming 
a lengthened pouch, which by its upper extremity opens into the 
cavity of the peritoneum. The upper part of this pouch, being com¬ 
pressed by the spermatic canal, is gradually obliterated, the oblitera¬ 
tion extending downwards along the spermatic cord nearly to the 
testis. That portion of the peritoneum which immediately surrounds 
the testis is, by the above process, cut off from its continuity with 

* “ On the Structure of the Gubernaculum,” &c., by Mr. Curling, Lecturer 
on Morbid Anatomy in the London Hospital, in the Lancet, vol. ii. 1840-41, 
I>. 70. 
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the peritoneum, and is termed the tunica vaginalis ; and as this mem¬ 
brane must be obviously a shut sac, one portion of it investing th 
testis, and the other being reflected so as to form a loose bag aroir, 
it, its two portions have received the appellations of tunica vagin 18 • 
propria, and tunica vaginalis reflexa. 

The descent of the testis is effected by means of the traction of the 
muscle of the gubernaeulum (cremaster). “The fibres,” writes Mr. 
Curling, “ proceeding from Foupart’s ligament, and the oblhpms in- 
ternus, tend to guide the gland into the inguinal canal; those attached 

Fig. 207.* Fig. 208.f 



to the os puhis, to draw it below the abdominal ring; and the process 
descending to the scrotum, to direct it to its final destination.” 
During the descent, “the muscle of the testis is gradually everted, 
until, when the transition is completed, it forms a muscular envelope 
external to the process of peritoneum, which surrounds the gland and 
the front of the cord.” The mass composing the central part of the 
gubernaeulum, which is so soft, lax, and yielding as*in every way to 
facilitate these changes, becomes gradually diffused, and, after the 
arrival of the testicle in the scrotum, contributes to form the loose 
cellular tissue which afterwards exists so abundantly in this part.” 
The attachment of the gubernaeulum to the bottom of the scrotum is 
indicated throughout life by distinct traces. 

* A diagram illustrating the descent of the testis. 1. The testis. 2. The 
epididymis. 3, 3. ^The peritoneum. 4. The pouch formed around the testis 
by the peritoneum, the future cavity of the tunica vaginalis, ft. The pubic 
portion of the cremaster attached to the lower part of tho testis. 6. The 
portion of the cremaster attached to Poupart’s ligament. The mode of ever¬ 
sion of the cremaster is shewn by these lines. 7. The gubernaeulum, 
attached to the bottom of the scrotum, and becoming shortened by the con¬ 
traction of the muscular fibres which surround it. 8, 8. The cavity of the 
scrotum. 

f In this figure the testis has completed its descent. The gubernaeulum 
is shortened to its utmost, and the cremaster completely everted. The pouch 
of peritoneum above the testis is compressed so as to form a tubular canalI; 
*. A dotted line marks the point at which the tunica vaginalis will termi¬ 
nate superiorly; and the number 2 its cavity. 3. The peritoneal cavity. 
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G27 

geniculata . 

. 115 

Casserian ganglion 


4:i9 

Malpighiana . 

. 590,601 

Caudu equina 


431 

mamillaria 

. 422 

Cava, vena . 


376 

olivaria . 

. 425 

Cellular tissue 


115 

pisiforrnia 

. 122 

Cemcntuin . 


65 

pyramidal! a . 

. 424 

Centrum ovale 


407 

quadrigemina 

. 417 

Cerebellum . 


419 

restitbrmia . 

. 425 

Corebro-spinal axis 


394 

striata . 

. 409 

fluid . 

406, 430 

Corpus callosum . 

. 408 

Cerebrum 


407 

cavemosum . 

. 609 

Ceruminous follicles . 

516 

535 

dentation 

. 420, 127 

Cervical ganglia . 


489 

fimbriatum . 

. 411,412 

Chambers of the eye . 


505 

geniculatum . 

. lb) 

Cheeks .... 


570 

Highmorianum 

. 616 

Chiasma nervorum opticorum . 

435 

luteum . 

. 625 

Chordie longitudinales. 


409 

psalloidcs 

. 413 

tendinea? 

542 

546 

rhotnhoideum 

. 42(1 

vocales . 


552 

spongiosum . 

. 610 

Willisii . 


403 

striatum 

. 409 

Choroid membrane 


501 

Costal cartilages . 

75 

plexus . 


411 

Cotunnius, notice of 

. 523 

Cilia .... 


510 

Cowper’s glands . 

. . . 613 

Ciliary canal 


503 

Cranial nerves . 

. 433 

ligament 


503 

Cribriform fascia. 

. . . 287 

processes 


503 

Cricoid cartilage . 

. . . 550 

Circle of Willis . 


315 

Crieo-thyroid membrane . . 551 

Circulation, adult ^ . 


639 

Crur a cerebelli . 

. 424, 429 

ftetal 


629 

cerebri . 

. 424 

Circulus tonsillaris 


450 

penis 

. 609 

Clitoris .... 


626 

Crural canal 

. 287 

Clivus Blumcnbachii . 


35 

ring 

. 288 

Cochlea 


522 

Crystalline lens . 

. • . 500 












INDEX. G+5 


(’unciform cartilages . 

Page 
. 551 

Cupola 


523 

Curling, Mr., researches of 

039 

Cuticle 


530 

Cutis 


529 

Cystic duet . 


590 

Cytoblast 

531 

580 

Dartos 


G14 

Davy, 1 >r., researches of 


314 

Derbyshire neck . 


558 

I )erma 


529 

Detrusor urina* . 


005 

Diaphragm 


219 

Diaphysis 


8 

Diarthrosi# . 


110 

J)igital cavity 


411 

Diverging fibres . 


425 

Dorsi-spinal veins 


379 

Ductus ad nasum 


512 

arteriosus 

029 

037 

communis choledochus 


590 

eysticus 


590 

ejaculatorius 


008 

hepaticus 


590 

lympliaticus dexter 


393 

pancreaticus 


597 

prostaticus 


007 

tlioracicus 


392 

venosus 


629 

Duodenum . 


575 

Dura mater 

402, 

429 

Ear .... 


513 

Kjae.ulat.oi'y duct 


008 

Elastic tissue 


116 

Enamel 


56 

Knarthrosis 


110 

Encephalon 


402 

Endolymph 


520 

Ensiform cartilage 


72 

Ento/oon folliculorum 


530 

Epiderma . 


530 

Epididymis 


017 

Epigastric region 


563 

Epiglottic gland 


556 

Epiglottis . 


551 

Epiglotto-hyoidean ligament 

553 

Epiphysis . 


8 

Epithelium . 


580 

Erectile tissue 


610 

Eustachian tube . 


519 

valve 


540 

Eustaehius, notice of 


540 

Eye .... 


499 

brows . 


508 

globe 


499 

Eyelashes 


510 

lids 


508 

Falciform process 


287 

Fallopian tubes . 


624 

Fallopius, notice of . 


624 


Falx cerebclli 


Pago 
. 404 

cerebri 


. 404 

Fascia : 

general anatomy of 

. 270 

cervical 


. 277 

cribriform 


. 287 

(lentata 


. 413 

iliaoa . 


. 282 

intercolumnar 


. 213 

lata 


. 287 

lumbar . 


. 217 

obturator 


. 282 

palmar . 


. 28b 

pelvica . 


. 282 

perineal 


. 283 

plantar . 


. 290 

propria 


. 280, 289 

recto-vesical 


. 282 

sperm atica . 


. 213,014 

temporal 


. 277 

thoracic 


. 279 

transversalis 


. \ 279 

Fasciculi gracilos 


. 425 

innominati . 


418, 425, 428 

siliquaj . 


. 425, 427 

terctes . 


. 418,425 

Fauces 


. 571 

Femoral arch 


. . 288 

canal . 


. 287 

hernia 


. 289 

ring 


. 288 

Fenestra ovalis . 


. 519 

rotunda 


. 519 

Fibrae arciformes 


425, 427 

Fibres of the heart 


. 546 

Fibrous cartilago 


. 114 

inter-articular of the 
clavicle . 

. 135, 137 

jaw 


. 120 

knee 


. 149 

wrist 


. 141 

Fibro-cellular tissue 


. 115 

Fibrous tissue 


. 115 

Filum tcrminale 


. 530 

Fimbriae, Fallopian 


. 024 

Fissure of Bichdt 


. 409 

Sylvius 


. 407, 422 

Fissures of the liver 


. . 586 

Flocculus . 


. 420 

Foetal circulation 


. G29 

Foetus, anatomy of 


. 629 

Follicles of Lieberkuhn 

. 583 

Fontana, notice of 


. 503 

Foramen, Botal, of 


. 637 

caecum . 


27, 425, 527 

commune antcriuB 

. 413,415 

posterius 

. 417 

Monro, of 


411,413,415 

ovale 


. 629, 637 

saphenum 


. 287 

Soemmering, of 


. 505 

Winslow, of . 


. 507 
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Foramina Thcbesii 



540 

duodenal 



582 

Fornix 



413 

gastric . . .. 



582 

Fossa innominata 



513 

inguinal 



387 

navicularis ur ft lira 1 



013 

lachrymal 



511 

pudendi 



G2(» 

Licberkuhn’s 



583 

ovalis . 



541 

lymphatic 



385 

scaphoidea . 



513 

mammary 



1*27 

Fourchette 



020 

mesenteric . 



391 

Fraetia cpiglottidis 


527 

553 

Meibomian . 



510 

Framulum labiorum . 



020 

(esophageal . 



582 

Framum labii 



570 

Pacchionian . 



403 

lingua: . 


f) 27 

570 

parotid 



571 

pra*putii 



009 

Foyer’s . 



582 

Funiculi graeilcs 



425 

pharyngeal 



5S| 

siliquiL- . 


425 

427 

salivary 

• 


571 





solitary 



582 

Galea capitis 



107 

sublingual 



572 

Galen .... 



291 

submaxillary 



572 

Gall-bladder 



595 

sudoriparous 



530 

Ganglia, cervical 



4*9 

tracheal 



557 

increase of 



427 

Glandulu 1 odorifenc . 



G09 

lumbar 



493 

Pacchioni 



403 

sacral . 



493 

Tysotii . 



009 

semilunar 



492 

Gians clitoridis . 



020 

structure of . 



399 

penis 



009 

thoracic 



491 

Glisson, notice of 



507 

Ganglion of Andersch 



419 

Glisson’s cai>sule 


5(17 

590 

Arnold’s 



487 

Globus major epididymis 



015 

a/.ygos . 



494 

minor epididymis 



015 

cardiac . 



491 

Glomeruli . 



001 

carotid . 



4h8 

Glottis 



555 

Gasserian 



439 

Goodsir, Mr., researches of 


00 

ciliary 




Goitre 



558 

Cloquet’s 



486 

Gomphosis . 



109 

impar . 



494 

Graafian vesicles. 



021 

jugular . 


449 

451 

Gubernaculum testis . 



039 

lenticular 



484 

Gums .... 



570 

Meckel’s 



485 

Guthrie, Mr., researches of 


000 

naso-palatinc 



4K0 

Guthrie’s muscle 



223 

ophthalmic . 



484 

Gyrus fornicatus 


407 

412 

otic 



487 





petrous 



449 

llair .... 



531 

Ribes, of 



484 

Hall, Dr. Marshall, researches of, 

401 

semi-lunar . 



492 

Harmonia . 


52 

109 

spheno-palatine . 



485 

Haversian canals 



2 

submaxillary 



488 

Heart .... 


537 

037 

thyroid . 



489 

Helicine arteries 



010 

vertebral 



490 

Hclico-treina 



521 

Genu corporis callosi 



409 

Helix .... 



513 

Gimbernat’s ligament 



213 

Hepatic duct 



590 

Ginglymus . 



110 

Hernia, congenital 



281 

Gland, epiglottic . 



550 

diaphragmatic 



221 

pineal . 



417 

direct . 



281 

pituitary 



422 

encysted 



281 

prostate 



007 

femoral 



289 

thymus 



G33 

infantilis 



281 

thyroid 


557 

G33 

inguinal 



280 

Glands, aggregate 



582 

scrotal . 



282 

arytenoid 



55G 

Highmore, notice of . 



610 

Brunner’s 



582 

Hilton’s muscle . 



554 

concatenate 1 



380 

Hilum lienis 



597 

Cowper’s 



G13 

renalc . 



GOO 
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Hippocampus major . . .412 

minor . t . . . . 411 

Homer’s muscle . . . 108 

Houston, Mr., researches of . 508 

Humours of tin* eye . . . 505 

Hyaloid membrane . . . 506 

Hymen.626 

Hypochondriac region* . . 

Hypogastric region . . . 563 

Hypophysis cerebri . . . 122 

Ilco-caical valve .... 580 

Ileum.r»7«» 

Iliac regions .... .‘>(>3 

Incus .317 

Infundibula .... 602 
Infundibulum .... 122 

Inguinal region .... 563 
Inter-articular cartilages, of the 

elaviele . . . 133, 137 

jaw.126 

wrist.141 

Inter-columnar film's . . 213 

Inter-vertebral suhstu iee . . I 111 

Intestinal canal .... 573 
Intumescentia gangliformis . 446 


Laryngotomy 


Page 

532 

Larynx .... 


350 

Lateral ventricles 


Kill 

Lauth, researches of 


617 

Lee, Dr., researches of 


623 

Lens. 


306 

Lenticular ganglion 


IHI 

Levers .... 

23 

, 267 

Lieberkulm’s follicles 


:»K3 

Lien succcnturiatus 


■V.lH 

Ligament .... 


I15 

Ln . a mi: nts : 


1011 

aeromio-clavicular 


136 

alar .... 

12.' 

, 1 »l 

ankle, of the 


133 

annular, of the ankle . 


2S1I 

radius . . 


140 

wrist anterior 


113 

posterior 


2H6 

areuatum externum 


210 

internum 


‘ 211) 

atlo-axoid 


121 

bladder, of the 


604 

breve}danbe 


136 

ealeaneo-ast ragaloid 


136 


1 ris .... 


. 303 

Isthmus of the fauces . 


. 371 

Iter ad infundibulum . 


. 413 

a tertio ad murtum venlricu- 

lum . 


. 417 

Jacob's membrane 


. 304 

Jejunum 


. 376 

Joint, ankle 


. 133 

elbow . 


. 131) 

inp . . . 


. 146 

lower jaw 


. 125 

knee 


. 117 

shoulder 


. 13H 

wrist 


. Ill 

Jones, Wharton, researeht 

s of . 323 

Kidneys 


600, 638 

Krause, researches of 


227,581 

Labia majora 


. 625 

minora . 


. 626 

Labyrinth . 


. 521 

Lachrymal canals 


. 512 

gland . 


. 511 

papilla* 


508, 512 

puncta . 


508, 512 

sac; 


. 512 

tubercles 


508, 512 

Lacteal s 


384, 391 

Lacuna 


. 613 

Lacus lachrymalis 


. 508 

Lamina cinerca 


. 421 

eribrosa 


. 499 

spiralis 


. 523 

Laqueus 


117,427 


cuboid . 


156 

scaphoid 


155 

capsular of the hip 


116 

jaw 


126 

rib 


128 

shoulder 


138 

thumb . 


144 

carpal .... 


142 

car i»o-metacarpal 


144 

common anterior 


118 

posterior 


119 

conoid .... 


136 

coracoid 


138 

coraco-aeromial . 


137 

clavicular . 


136 

humeral . 


138 

coronary . . 


140 

coronary of the knee . 


149 

costo-clavieular . 


135 

sternal . 


129 

transverse 


128 

vertebral 


128 

xyphoid 


130 

cotyloid 


147 

crieo-thyroidean . 


551 

crucial .... 


149 

cruciform 


125 

deltoid .... 


154 

dentation 


430 

elbow, of the 


139 

glenoid .... 


138 

glosso-epiglottic . 


553 

hip-joint, of the . 


146 

hyo-epiglottic 


553 

ilio-femoral 


146 

inter-articular of ribs . 


128 
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inter-clavicular . 


Page 

135 

, Ligaments— continued. 
tibio-fibular 


Page 

152 

inter-osseous 

caleaneo-astragaloid 

150 

transverse s 

of the acetabulum 


147 

peroneo-tibial 


152 

of the ankle . 


153 

radio-ulnar . 


141 

of the atlas 


121 

inter-spinous 


120 

of the knee 


149 

inter-transverse . 


121 

of the metacarpus 


145 

inter-vertebral 


119 

of the metatarsus 


158 

knee, of the . 


147 

of the scapula 


13s 

larynx, of the 


551 

of the semilunar cartilages 149 

lateral, of the ankle 


154 

trapezoid 


136 

elbow 


139 

tympanum, of tlic 


51K 

jaw 


12f> 

wrist, of the . 


111 

knee 


148 

Zinn, of 


170 

phalanges 

foot 

158 

Ligamcntum nucha 1 


199 

phalanges, hand 145 

Limbus luteus 


505 

wrist 


142 

Linea alba . 


213 

liver, of the . 


585 

Linea) semilunarcs 


213 

Ion gum plantue 


156 

transverse . 213, 409, 418, 440 

lumbo-iliae . 


130 

Linguetta laminosa 


418 

lumbo-sacral . . 


130 

Lips .... 


570 

metacarpal . 


145 

Liquor Cotunnii . 


524 

metatarsal . 


158 

Morgagni 


507 

mucosum 


150 

Scarpa, of 


526 

nucha 1 


199 

Liver .... 

. 585 

638 

oblique 


110 

Lobules of the liver 


589 

obturator 


134 

Lobuli testis 


616 

occipito-atloid 


121 

Lobulus auris 


513 

axoid 


123 

pneumogastricus . 


420 

odontoid 


123 

Lobus caudatus . 


588 

orbicular 


140 

quadratus 


588 

palpebral 


509 

Spigclii 


588 

patellae 


MS 

Locus niger 


424 

peroneo tibial 


152 

perforatus 


422 

phalanges, of the foot . 


158 

Lower, notice of . 


512 

of the hand 


145 

Lumbar fascia 


217 

plantar, long 


150 

regions . 


563 

plantar, short. 


150 

Lungs .... 

. 558 

636 

posticum Winslowii 


148 

Lunula 


533 

pterygo-maxillary 

178 

191 

Lymphatic glands and vessels . 

383 

pubic .... 


134 

axillary 


387 

radio-ulnar . 


140 

bronchial 


390 

rhomboid 


135 

cardiac 


390 

rotundum, hepatis 


506 

cervical 


386 

sacro-coccygean . 


133 

head and neck 


385 

sacro-iliac 


131 

heart 


390 

sacro-isehiatic 


131 

iliac 


389 

stellate 


128 

inguinal 


387 

sternal 


130 

intestines 


391 

sterno-clavicular . 


135 

kidneys 


391 

stylo-maxillary 


277 

laeteals 

. 384 

391 

sub-tlava 


120 

liver 


390 

sub-pubic 


134 

lower extremity . 


386 

supra-spinous 


121 

lungs 


390 

suspensorium hepatis . 


586 

mediastinal . 


389 

penis 


609 

mesenteric . 


391 

tarsal .... 


155 

pelvic viscera 


392 

tarso-metatarsal . 


157 

popliteal 


3H8 

teres .... 


146 

spleen . 


391 

thyroid-arytenoid . 


552 

stomach 


391 

thyro-epiglottic . 


553 

testicle 


392 

thyro-hyoidean 


551 

trunk . 


388 
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Lymphatic glands and vessels— cunt. 

udductor longus . 

. 200 

upper extremity . 


380 

magnus . 

. 201 

viscera 


390 

minimi digiti 

. 248 

Lyra. 


413 

oculi 

. 170 




pollicis . 

247, 274 

Malleus .... 


51G 

anconeus 

. 243 

Malpighian bodies 

590 

001 

anomalus 

. 173 

Mammal .... 


027 

anterior auriculae . 

. 180 

Mammary gland 


027 

anti-tragicus 

. 515 

Mastoid cells 


519 

arytenoidcus 

. 554 

Matrix .... 


533 

aryteno-epiglottideus . 

. 554 

Maxillo-pharyngeal space . 


191 

attollcns aurem 

. 180 

Mayo, Mr., researches of . 


437 

oculum . 

109 

Meatus, auditorius 

30, 510 

attrahens aurem . 

. 180 

urinarius, female 


027 

auricularis 

. 243 

male 


609 

azygos uvulae 

. 192 

Meatuses of the nares 

G1 

498 

basio-glossus 

. 188 

Meckel’s ganglion 


485 

biceps flexor cruris 

. 202 

Meconium 


038 

cubiti 

. 235 

Mediastinum 


502 

biventer corvicis . 

. 201 

testis .... 


610 

braebiulis anticus 

. 235 

Medulla of bones 


4 

broncho-oesophagealis . 

. 583 

innominata 


421 

buccinator . 

. 177 

oblongata 


424 

bulbo-cavcrnosus 

. 223 

Meibomian glands 


510 

cerato-glossus 

. 188 

Mcibomius, notice of . 


510 

cerviealis ascondens 

. 204 

Membrana dentata 


430 

circumflexus palati 

. 192 

nictitans 


511 

coccygcus 

. 220 

pigmenti . . 


502 

coiuplexus . 

. 204 

pupil laris 


033 

compressor nasi . 

. 172 

sacciformis . 


143 

urethrae 

. 223 

tympani 


510 

constrictor istluni faucium . 193 

Membrane, choroid . 


501 

pharyngis . 

. 190 

hyaloid 


500 

vaginae 

. 226 

Jacob’s 


504 

coraco-brachialis 

. 234 

of the ventricles . 


419 

coiTugator supcrcilii . 

. 168 

Membranous urethra 


013 

cremaster 

. 210 

Meniscus ... 


114 

crico-arytenoid lateralis 

. 553 

Mesenteric glands 


391 

posticus 

. 553 

Mesentery .... 


508 

thyroidcus . 

. 553 

Meso-eola .... 


508 

crureus 

. 258 

Meso-reejtum 


508 

cucullaris 

. 197 

Metacarpus 


87 

deltoid .... 

. 233 

Metatarsus 


105 

depressor ala* nasi 

. 173 

Mitral valves 


546 

anguli oris 

. 173 

Modiolus .... 


522 

labii 

. 170 

Mons Veneris 


025 

oculi 

. 170 

Morgagni, notice of . 


507 

detrusor urinaa 

. 005 

Morsus diaboli 


024 

diaphragm . 

. 219 

Mouth • 


570 

digastricus . 

. 185 

Mucous membrane, structure 


579 

dilatator naris 

. 173 

Muscles : 



erector clitoridis . 

. 220 

general anatomy of 


159 

penis 

. 223 

development . 


103 

spinee 

. 202 

structure 


IG0 

extensor carpi radialis 

. 241 

abductor indicis . 


249 

carpi ulnaris 

. 243 

minimi digiti 

248, 272 

coccygis 

. 207 

oculi 

. 171 

digiti minimi 

. 243 

pollicis . 

246, 271 

digitorum brevis 

. 271 

accelerator urinee 


223 

digitorum communis 242 

accessorius . 

202 , 

273 

digitorum longus 

. 265 

adductor brevis 


260 

indicis . 

. 245 
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ischiaticus major . 


. 480 

minor . 


. 479 

Jacobson’s . 


450,521 

lachrymal 


. 439 

laryngeal inferior. 


. 453 

recurrent 


. 453 

superior 


• . 453 

lingual . 


. 450 

lumbar . 


. 471 

lumbo-inguinal 


. 473 

lumbo-sacral 


. 477 

malar . 


. 443 

masseteric 


. 441 

maxi llaris inferior 


. 443 

superior 


. 442 

mecliaru. 


. 405 

mental. 


. 445 

molles . 


. 489 

motores oeulorum 


. 435 

musculo-eutaneous arm 

. 404 

leg 


472, 483 

musculo-spiral 


. 408 

mylo-hyoidean 


. 445 

nasal 


. 410 

naso-ciliaris . 


. 440 

naso-palatine 


. 480 

ninth pair 


. 450 

obturator 


. 474 

occipitalis major . 


. 402 

minor . 


. 400 

olfactory 


. 433 

ophthalmic . 


. 439 

optic 


. 435 

orbital . 


. 442 

palatine 


. 480 

palmar . 


400, 408 

pathetic! 


. 437 

perforans Casserii 


. 404 

perineal 


. 479 

peroneal 


. 482 

petrosal 


. 487 

pharyngeal . 


450, 453 

phrenic . 


. 401 

plantar . 


. 481 

pneumogastric 


. 450 

popliteal 


480, 482 

portio dura . 


. 44G 

intermedia 


. 440 

mollis 


. 459 

pterygoid 


. 444 

pudendalis inferior 


. 480 

pudendus externus 


. 473 

pudic internal 


. 479 

pulmonary •. 


. 454 

radial 


. 408 

recurrent 


. 453 

renal 


. 003 

respiratory external 


. 403 

sacral . 


. 477 

saphenous external 


. 481 

long or internal . 470 

short . 


. 481 
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second pair . 



43.» 

seventh pair . . t 



440 

sixth pair 



445 

spermatic 



473 

spheno-palatine . 


443 

480 

spinal . 



457 

spinal accessory . 



454 

splanchnic . * . 



492 

stylo-hyoid . 



417 

subcut aneus malse 



443 

sub-occipital 



4(il 

subruti . 



489 

subscapular . 



40-1 

supcrficialis colli . 



4li0 

cordis 



490 

superior maxillary 



442 

supra-orbital 



413 

scapular 



403 

trochlear . 



•139 

sympatheticus major 



483 

minor 



447 

temporal 



411 

Icinporo-facial 



447 

malar 



412 

third pair 



435 

thoracic 



103 

thyro-liyoidean 



457 

tibialis antieus 
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